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WHAT TO PLAN FOR SOME POSTWAR PRODUCTS 
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Are your engineers or production men 


battling with a tough winding job? If 


you want help, ask the Belden 
Wire Engineering Service to 
look over your problem. 
They will gladly offer their 
recommendations without 
obligating you in any way. 
Belden Wire Engineers are 
in a position to give valuable 
advice on winding equip- 
ment, dereelers, coil finishing 
machines, coil impregnation, 
and baking. Their broad 
experience also covers the 
selection of the best type of 
wire insulation for a partic- 


Write for bulletin on Belden 


Dereeler shown above. 


Do you have a tough wartime wire problem? 
Let Belden Wire Engineering Service help you 


ular coil winding job or the determination 
of correct wire sizes and tolerances to 


meet unusual specifications. 
They have developed several 
interesting and simple tests 
to check the quality of in- 
coming wire shipments. 


Belden Wire Engineers 
will gladly check your winding 
machines and recommend ad- 
justments or changes if you 
are running into unusual 
winding difficulties. Many 
manufacturers avail them- 
selves of this service, when 
confronted with a tough war- 
time winding problem. 


Belden Manufacturing Co., 4633 W. Van Buren St., Chicago 44 


Helden Magnet Wires 








Back the attack u ith War Bonds 


Prescription for 
Mechanized War ! 


THE “PILLS” shown above are bad medicine for the Axis. 
They are ball bearings. 

Multiply them by tens of thousands, daily, 

and you have the freedom from friction and wear 
which makes today’s mechanized war possible. 
Ball bearings, by the tens of millions, 

are used in tanks, planes, guns, ships. 

Without them, sustained action 

in destroying our enemies would be impossible. 
Thus do NEW DEPARTURE ball bearings— 
as near perfection as engineering science 

can make them—play their parts 

in winning Victory! 


NEW DEPARTURE - DIVISION OF GENERAL MOTORS - BRISTOL, CONNECTICUT 
3306 


Nothing rolls like a ball 


Ow 


THE FORGED STEEL BEARING 
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@ Skill! Time! Labor! ... all are 
wasted when vibration loosens 
screws and bolts. But, when 
EverLocked, the assembly holds. 
The multiple chisel-like edges 
dig in and defeat vibration. 

EverLock Washers are used 
and approved by all branches 
of the Army and Navy. A range 
of 91 sizes in six standard types 
are available. 

Prove the superior holding 
power of EverLock Washers on 
your own assemblies. Wire your 
orders today! 


LISTED ON GOVERNMENT ORDNANCE STANDARDS 
PRINTS BEAX 1-2-3-4 
Shown on ANS36 —e Aeronautical 


LOCK! 


WASHERS 


THE WASHER THAT HAS THE EDGE 


ELECTRICAL MANUFACTURING, pu published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New — 20, N. ¥Y. Accepted under the “Act of 
June 5, 1934, at Philadelphia, Pa. authorized July 20th, 1934, Vol. 32 No. 
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U. S. S. Constitution—"'Old Ironsides’’ 





"Yeo WANT capacitors that can stand up and take it. The 

well-nigh flawless record of Tobe Capacitors as to “re- 
turns” proves they have that outstanding requirement 
of durability. 


This quatity is built into each and every Tobe Capacitor 
by advanced engineering practices and production meth- 
ods. And their rating is always an “understatement”. 

Shown here is the Tobe Oilmite Capacitor. Filled and 
impregnated with mineral oil it is used as a filter con- 
denser in war equipment. The new hold-down bracket 


The new separate 
er and prevents of 
leaks caused is 
ks in ¢ 
ae design takes 
the minimum © 


space. 


permits inverted or upright terminals, with wiring either 
underneath or on top of chassis. 


TYPE OM 
RATINGS = to 2.0 mfd. 600 V.D.C. 
5 mfd. to 1.0 mfd. 1,000 V.D.C. 
STANDARD CAPACITY TOLERANCE. =10% 
TEST VOLTAGE Twice D.C. rating 
GROUND TEST 2,500 Volts, D.C. 
SHUNT RESISTANCE .05 to 0.1 mfd. 20,000 megohms. 
.25 to 0.5 mfd. 12,000 megohms. 
1.0 to 2.0 mfd. 12,000 megohms. 
POWER FACTOR At 1,000 cycles—.002 to .005 


CONTAINER SIZE Width 5”, length 1-5/16”, height 21/4” 
MOUNTING HOLE CENTERS 11/,” = » helgnt 2/4 








A SMALL PART IN VICTORY TODAY—A BIG PART IN INDUSTRY TOMORROW 
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You can’t chart progress in the molded 
plastics business with a calendar—it takes a 
stop watch. It takes one fellow to say, “Here she 
comes!” and another to say, “There she goes!” 

The speed of change in the production of 
molded plastics is breathless. Methods and prac- 
tices are improved so fast that the Imagination 
and Initiative of today are simply old stuff 
tomorrow. And MATERIALS?—they keep com- 
ing along, new and better, seemingly without end. 

All this whirlwind progress poses some prob- 
lems for the user of molded plastics. His best 
answer is to seek out a molder who is actually a 
part of the field’s advances. 

That is a role we are striving to fill, challenging 
as it is. So far, the records indicate that we have 
been more than ordinarily “adequate”. Custom- 
ers tell us that we “always come through”. And 


certainly we are among the most active buyers 


' 
of new and improved equipment in the field— 
when equipment can be bought. 
After all, the thing we have to offer you, as 
a user of molded plastics, is a fast-paced “Know- 
How” which operates through a fine organiza- 
tion, properly equipped and up to the minute. 
As war demands taper off we'll have capacity 
for peacetime products, and we're eager to start 
talking about them now. If you, too, are thinking 


along those lines, let us work with you. 


ENERAL 


NDUSTRIES 
COMPANY 


PLASTICS 


MOLDED 


Molded Plastics Division © Elyria, Ohio 


Chicago: Phone Central 8431 
Detroit: Phone Madison 2146 


Milwaukee: Phone Daly 4057 


Philadelphia: Phone Camden 2215 


OOCRRANRRAIE rE? simmers st ea EE 
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to the battle-lines-=a 


Dependable power 


to production-lines 
through 
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| These switches have rugged, 
| durable mechanisms built to 
} perform with the sturdy in- 
"| tegrity characteristic of 
Arrow-H & H Lines. Bakelite 
arc snuffers increase breaking 
' capacity; kick-off release me- 
chanically starts the switch 
blades in motion and pre- 
| vents sticking; extra-heavy 
| blades and contact jaws in- 
| crease current-carrying 
Capacity. 


a Si ae ellis 


aT TTA "TT & aa 
ELEC TRIC ¢ ) 
HARTFORD < 


*, 


yA 260 
i POLE 


MADE IN USA 


6808 Small Motor Starting Switches, 
Across-the-line Tumbler Type, without overload 
protection. Give positive control for motors VT oi ce 
2 H.P. Separate switch units are available for in- 
stallation in switch housings built into motor-driven 
machinery. Many different types of controls for a 
wide range of machine-design requirements. ALL 
are offered in Catalog 9-M, — complete line on your 
Nigeoelamerase 

INDUSTRIAL CONTROL DIVISION 
LeU e a e 
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WI! You Need 


Small Motors for War Work 


(Fractional-hp) 


\ 
i 
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External view 
of unit-bear- 
ing fan motor 


The best investment in the world is 
in this country's future— 
BUY WAR BONDS 
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Here’s What to Do 


Stick to established types 


Established, or standard, types of motors can be pro- y ‘e 
duced more quickly in large quantities than can special »y hy 
types. Very likely a suitable, standard, fractional-hp - ™ Ny > 
motor drive for your war work can be selected from the Es — Le 
extensive G-E line and applied immediately, or applied _ —_ 
after slight modification. Where this is the case, a con- ' 


siderable saving of time for you will result. 


Tell us your future needs 


If you tell us your future requirements as far ahead 
as possible, we can schedule your production on a 
sounder basis, for we will be able to use our facilities to 
the maximum extent. In this way we can give you 
better service. 


Let us help you 


Call the nearest G-E office if you are not certain 
about the type of motor that you will need. Our repre- 
sentative will be glad to work with you in 
determining the motor best suited to any 
job. General Electric, Schenectady, N. Y. 


GENERAL @ ELECTRIC 
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her shears are Unishears 


YeEsTerDA} her materials were ging- 
ham and taffeta. 


After John joined his regiment, she 
wanted to help, too. A nearby airplane 
factory offered opportunity to help 
build fighting ships to protect John. 

Today, her shears are Stanley Uni- 
shears ... those clever metal cutting 
shears that follow the most intricate 
pattern in sheet metal. Fast, careful 
cutting takes on a new significance 
when she reads the combat record of 
the planes she helps to build. 


Hundreds of thousands of others 
like her are helping to win the war of 
production. We are proud to be able to 
furnish the electric tools which in the 
skilled hands of women and men are 
speeding the day when all can return 
to their peaceful pursuits. Stanley 
Electric Tool Division, The Stanley 
Works, New Britain, Connecticut. 


DRILLS 
HAMMERS 
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Alcoa offers you 


A Ta Re CAM Ma TTT 


on Forming Aluminum 


HOW TO FORM ALUMINUM 


DRAWING, 
STRETCHING and 
STAMPING 


The how and why of drawing, 
stretching, stamping and other 
press operations are explain- 
TPM ea Le 
methods of lubrication and 
other factors are described. 


SPINNING 
aL Sy 
MU ELGm Ye LC . 


at Alcoa headquarters, Pe Siti ‘ 
National Wartime PALIT 
Metal Congress, La eT 

Palmer House, Chicago ht Te 


OCTOBER 18-22 / 


These five brand-new, how-to-do-it sound motion pictures are now 
available for your instructional work. They may be borrowed or 
purchased; 16 and 35 mm sizes. For further information, write 
ALUMINUM ComPaANy oF America, 2179 Gulf Bldg., Pittsburgh, Pa. 


ALCOA Y 9 ALUMINUM 
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e Yes, MILLIONS of electric refrigerators, not to men- 
tion oil burners and other fractional-horsepower 
electric appliances with capacitor-type motors, are 
equipped with Aerovox capacitors ¢ Aerovox pio- 


neered the high-capacitance elec- 
trolytic capacitor for motor-starting. 
Working in closest collaboration with 
mofor designers and manufacturers, 
Aerovox produced the major portion 
of all such capacitors in daily use. 
And Aerovox is maintaining the out- 


@ Submit your capaci- 
tance problems for engi- 
neering collaboration, 
specifications, quotations. 


standing selection of replacement capacitors where- 
by those capacitor-type motors are kept going in 
wartime America ® Electrolytics are but one of many 
major types of capacitors developed and produced 


by Aerovox. Aerovox oil-filled capa- 
citor types now functioning in war- 
time military equipment, will be 
available for your post-war power- 
factor correction job. Likewise with 
mica, paper and other Aerovox types. 
Just keep AEROVOX in mind. 


INDIVIDUALLY TESTED 


tee Pe ee Pr 
eae 


AEROVOX CORPORATION. 
100 VaRicK SrT., 


ae eee 
Cable 


SALES vane 


OnT 


OFFICES IN ALL 


AEROVOX CANADA LTD 
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STAR “POWERS” THIS 
MODERN SUBMARINE 
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In the tight spots it's a STAR 


There are many “‘tight spots’ on the modern 
submarine. In your product, there may be just 
one. But in that ‘tight spot,"’ a Star Electric 
Motor will do its part—and do it well. To begin 
with, it will “fit the spot. It will do so thanks 
to Star's unique welding process, which adapts 
various H.P. requirements to various shapes 
and sizes——and does this without special 


POWER PACKAGED AS YOU NEED IT 


molds, without special castings. And it will 
““fit'’ the job—for the same Star engineers, 
who provide “packaged power”’ to control the 
periscopes and steering gears of the machines 
of war, also provide ‘‘packaged power’’— 
tailored to fit—for the products of peace. 


Star Electric Motor Co., Bloomfield, N. J. 


SS 


FOR33 YEARS, Star Motors 
have provided acomplete 
line of standard as well 
as specialized motors — 
in sizes from 2 to 200 
H.P. Today they are pro- 
viding dependable power 
for many applications. 
Please write us abhovt 
your requirements today. 


TAR MOTORS 
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“The Boss is 20 Years Younger 


since we 
cut our assembly time in half 
with AMERICAN PHILLIPS SCREWS!” 


Production comes out of the doldrums with a rush, 
when assemblies are changed over to American Phillips 
Screws. For then you're free of delays from slow, un- 
certain driving...crooked screws that have to be 
backed out and re-driven . . . spoiled work and broken 

® screwheads . . . and lost-time accidents from slashed 
hands. The modern method of American Phillips 
Screw Driving enables new workers to do A-1 work 
right from the start... with the 4-winged driver and 
recessed screw-head that align themselves to drive auto- 
matically straight, and set up flush-tight with the work 
surface . .. without physical strain or mental hazards. 
So production executives who change to American 
Phillips Screws not only pat themselves on the back 
... they get an extra pat on! the back from all their 
assembly workers, too. 

And what’s more, they get 3 exclusive American 
advantages with every order: American Value, guaran- 
teed by self-checking count, and individual inspection 
that makes sure every screw is A-1. American Engi- 
neering, that brings you all important improvements 
first, and helps with any special problems. American 
Service, that gives reasonably prompt delivery even in 
wartimes, because the American line is complete. You, 
yourself, can get rid of a lot of headaches . . . and hike 
production as much as 50%... by changing now to 
double-quick American Phillips Screws. 


AMERICAN SCREW COMPANY 
PROVIDENCE, RHODE ISLAND 
Chicago: 589 E. Illinois Street Detroit: 5-267 General Motors Building 
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American Phillips Hard- 


ened Self-Tapping Sheet 
Metal Screws are made 
in Type A (Gimlet Point) 
shown, Type Z (Blunt 
Point), and Type C (Ta- 


pered Poind. 
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American Phillips Driver and 
Screw form a single, straight-line 
driving unit...and stay that 
way until screw is completely 
driven in, 


October 1943 


American Phillips Hardened Self- 
Tapping Sheet Metal Screw sets 
up tight and straight in drilled 
or clean-punched holes. 





Precision Units 
and Controls 
for Radio and 
Communication 


Equipment 


CROWE NAME PLATE & MFG. CO. 


3701 RAVENSWOOD AVE. CHICAGO, 13 ILLINOIS 
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No job of industry is so important as building 
sufficient weapons to win the War. That comes 


— the , 


at the front think of peacetime pursuits again 


Scene Shifts... 


good jobs —are awaiting their return. The plan- 
ning for these jobs must be done before the 


War ends. Here, at Guardian, while every 
production hour is devoted to War, we are 


also planning for Peace. If your post-war 


products include the use of relays we shall be 


glad to discuss plans with you so that your 


boys—and our boys— who are now in service, 


may quickly resume their peacetime pursuits 


(ELECTRIC 


CHULCAGO, tit! NOLS 


GUARDIAN 


ve, tyTREET 
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Hi 
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Series 40 — 
AC Relay 


Bey >. 
NY FOR WAR-FOR PEACE- ZL BY GUARDIAN 
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SC-25 LIGHTWEIGHT CONTACTOR 
A lighter, more efficient contactor for 
AAF type B-4 continuous duty applica- 
tions. Double wound coil draws 2 am- 
peres closing contacts firmly. Then an 
auxiliary switch cuts in a higher resistance 
reducing current to .18 amperes. Advan- 
tages are lighter weight, firm closing of 
contacts, smaller current drain. Weight: 
21 oz. Write for bulletin SC-25. 


SERIES 165 VIBRATION RESISTANT 
Counterbalanced armature and sturdy 
construction throughout give this relayan 
unusual resistance to vibration. Silver 
contacts are rated at 12'/2amperes in com- 
binations up to double pole, double throw. 
Rating for aircraft is 8 amperes at 24 
volts D.C. Available with ceramic insu- 
lation for HF and UHF applications. 


GUARDIAN (« 


SERIES 195 MIDGET RELAY 
. Built 


One of the smallest of all relays 
for aircraft and radio dpplications where 


space and weight are at a premium 
Contact rating: 2 amps. at 24 volts D.C. 
Switch capacity up to double pole, dov- 





ble throw. 
Contacts withstand vibration test in 


excess of 10 G's. Coil resistances up to 


2,000 ohms. Weight: .85 oz 


SERIES 345 RADIO RELAY 
A general purpose radio relay designed 





for aircraft use. Contact combinations up 
to three pole, double throw. Coil resist- 
ances range from .01 ohm to 15,000 
ohms. Standard voltage: 16-32 volts D.C 
Available with delayed release or de- 
layed attract. Weight: 6/2 oz. Also built 
for A. C. operation (Series 340). 


) ELECTRIC 


CHICAGO, 


lo27eL. WEST WALNUT STREET 
A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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WASHERS 


When you plan your product for the future 
be sure and count on Diamond G when- 
ever, for whatever kind of washer you need 
The Dic- 
mond G man will be glad to work with you 


plus engineering advice. 


and advise you on the correct use of the 
complete line of washers we manufacture. 
Everything from No. 0 (1/16 IDO) to 2” 
lock washers cadmium-plated, 
bronze, or stainless steel .. AN935 series 


as well as aviation flat washers. 


steel, 


GEORGE K. 


HEAT TREATING 


If the heat treatment of small parts is an 
important step in your manufacturing of 
your future products then get in touch with 
the Diamond G man. He can place at your 
disposal the possibilities of more speed in 
heat treating of small parts up to 2” x 2” 

- with no rejects... 
costs. 


and resultant lower 
Our plant is fully equipped to heat 
treat as many as 50,000 pounds of small 
parts daily and guarantee you hardening 
and tempering that is held to a tolerance of 
within 2 points of Rockwell Hardness. 


GARRETT CO. 


D & Tioga Sts., Philadelphia, Pa. 


DIAMOND G LOCKWAS 


. ELECTRICAL 
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METAL PARTS. 


A call for the Diamond G man will give you 
plenty of technical advice and service on 
how you can use the modern facilities of the 
Diamond G plant in manufacturing your {v 
ture products. We will welcome the oppor 
tunity of working and planning with you to 
help you turn out a product of better quality 
and at a lower price than ever before. Our 
methods of manufacturing have always been 
and will be far ahead of the field . . . and 
we are confident we can help you now and 
in the future. For information about paris, 
springs, washers, etc., write ... 
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iF y . The Allen-Bradley 24-page Bulletin 801-2 is a comprehen- 

ri sive engineering handbook on limit switches and their appli- 
cations. Every engineer who uses electric controls will find this 
bulletin a valuable and convenient reference manual. It is full 
of new ideas ...new solutions ...new devices. Write today. 


ALLEN-BRADLEY 


BULLETINV 801-2 LIMIT SWITCHES 


ei 
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for THREE-SHIFT OPERATION 









These solenoid motor controls... developed by Allen-Bradley. ..need no contact main- 
tenance. They have only one moving part. There are no bearings ...no pins ...no pivots 
...no hinges to gum up and stick...no production delays from starter troubles when you 


standardize on Allen-Bradley solenoid motor control. Write today for ‘The Story of 
the Solenoid Starter.’ Allen-Bradley Company, 1316 S. Second St., Milwaukee 4, Wis. 


Solenoid Type Relays. These 
relays provide reliable and 
consistent sequence interlocking 
control for machine tool opera- 
tions such as drilling, tapping, 
boring, milling, and grinding. 


Across-the-line 
Starters. The 
simplest start- 
ers for a-c 
motors! They 
have only one 
moving part, 
the solenoid 
plunger with 
the double 
break, silver 
alloy contacts. 





Reversing Switches. Used for 
across-the-line starting and re- 
versing. They are mechanically 
interlocked so both contacts can- 
not be closed at the same time. 


Multi-Speed Across-the-line 
Starters. Provide remote control 
for two, three, or four speed 
squirrel-cage motors used on 
machine tools, compressors, re- 
frigerating, air conditioning, 
and many other applications. 


ENCLOSURES 





Battleships 























Bombers 


Gun Mounts 


Machine Tools 


Electric Motors 


Armored Cars 


Oil Wells 


Railroads 


Trucks 









Destroyers 


Locomotives 






















Marine Motors 
Steel Mills 
Torpedoes 
Tanks 
Submarines 
Arsenals 

Mine Sweepers 
Searchlights 
Powder Plants 


; hats Gun Directors 
What a product is, how it meets the test of use, what its record is in service 






shouts louder than any words that may be written about that product in an High Explosive Shells 






advertisement. The fact that Hoover Balls and Bearings are in use today in Cranes and Hoists 






practically every type of equipment serving on the battle-fronts and at home 





Telephones and Telegraph 





behind the lines, is our most effective advertisement on Hoover quality and 





Bomb Fuses 





dependability. Hoover products are eloquently speaking for themselves in 






tundreds of munitions of war, a few of which are listed at the right. Anti-Aircraft Guns 





* 
And hundreds of other 


HOOVER 


The ARISTOCRAT OF BEARINGS 


equally important 





applications. 





Balls - Ball Bearings - Roller Bearings 







i 


em” § 


HOOVER BALL & BEARING CO., Ann ArRBor, MICHIGAN 
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You've never seen a motor like this new Fairbanks-Morse Motor, because 
never before have so much stamina, versatility, and protection been 
put inside of one motor housing! 


CHECK THESE POINTS: 
o/ 1. 40° C. Motor. 


/ 2. Protected frame. 


3. Conduit box with features that give new meaning to “‘adapt- 
able,’’ ‘‘convenient,’’ and ‘‘handy.”” 


' 4, Famous Fairbanks-Morse COPPERSPUN Rotor—the ONLY 
rotor centrifugally cast in ONE piece and of COPPER. 


If you are buying motors now but want them to be up-to-date for 
postwar production, see this motor demonstrated. There’s no other 
way to appreciate how much more it offers you! Fairbanks, Morse 
& Co., Fairbanks-Morse Building, Chicago, II. 


FAIRBANKS-MORSE 


DIESEL ENGINES WATER SYSTEMS (= Or — 
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WRINKLE FINISHES 


Developed by MeW 
without 


CHINAWOOD OIL 










finishes, 
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T° conform with government regulations prohibiting the use 
of chinawood oil in the manufacture of standard wrinkle 
y has 


our laborator 


wrinkle finishes without this critical material. 


Victory Wrinkle Finish gives ° uniform wrinkle of the de- 
sired pattern in a single coat using ordinary methods of applico- 
tion. Its characteristics are similar to those of our well-known 
Duart Wrinkle Finish, providing a tough, durable coating which 
readily covers surface imperfections. It is supplied in o full range 


of colors. Write for full details. 


he Formula for 4 Quick Finish” 
puY MORE RE W 







developed ° complete line of 


* * 
WAR “raw | 


MAAS 
& WALDSTEIN COMPANY, NEWARK, N. } 


PRODUCE 

RS OF 

BRANCH OFFICE LACQUERS, 

SA ENAM 
ND WAREHOUSES: 1658 =o SYNTHETICS AND SP 
LL AVE., CHICA sonany 
GO, ILL. FINISHES FO 
R ALL 7 pURPOSES 


* 
1223 W. 
PIC 
© BLVD., LOS ANGELES, CALIF. 






























ELAYS 


Ruggedness and Sensitivity are built into 
Allied’s B and G Sensitive and Close Differen- 
tial Relays. These essential factors, Stamina 
and Lightning Response, enable B and G 
Relays to withstand the grueling punishment 
of use in air, sea and land equipment. 
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CHARACTERISTICS 


B and G Sensitive and Close _ 
Differential Relays are made 
__ in Single Pole Single Throw, 
Normally Open... Single. 
Pole Single Throw, Normally 
Closed ...and...Single Pol 
Double Throw. _ 








B Relays have precision bearings with stain- 
less steel shafts. G Relays have watch type 
pivoted bearings. These exclusive features 
keep operating friction to a minimum. 











Band G Relays are designed to meet Army, 
Navy and CAA specifications... shock and 
vibration... temperature... humidity... 
salt spray... etc. 













G-17/axI7/ein 
Dimensions: B-2 3/g x 23/4 x 13/4 in 


— G-3 
Welt 7 — | 
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and in the amphibian truck are parts made of 


ArmaSteel* 


On the highway or the high waves, the 
Army’s newest military vehicle—the 
“Duck”—is equally at home. Already 
it is winning combat-zone acclaim for 
its all-round service as troop transport, 


military land truck and landing barge. 


The use of ArmaSteel in amphibian 
trucks demonstrates the ever-increas- 
ing application of this versatile metal to 


replace critical steels and alloys. While 


satisfying the requirements for heavy- 
duty wear, exceptional ruggedness and 
resistance to shock, ArmaSteel castings 
have effected substantial savings in ma- 
terials, machining time and tool wear, 
with a corresponding increase in pro- 
duction. Let us show you how Arma- 
Steel can solve problems for you... 
both in today’s war production and in 


tomorrow’s peacetime manufacturing. 


SAGINAW MALLEABLE IRON 
DIVISION OF GENERAL MOTORS 
Saginaw, Michigan 


CAST FOR A LEADING ROLE IN 


. ELECTRICAL MANUFACTURING, 


October 1943 


LET’S HAVE 
A HOME FRONT 
OFFENSIVE 


BOOST 
BOND 
SALES 

t 


Ste eam EPRI Tea 


SOR SEEPS OEE REE LEE OEE PEED: 


*Reg. U.S. Pat. Off. 
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The production 

of Cherry Blind 

Rivets in August was five times greater than 
in August a year ago. In that time, the average 
price has dropped to ' of its original level. 
This means that you can now use Cherry 
Rivets to solve more design and production 
problems. The positive mechanical action 

of the Cherry Rivet which has proved itself 


== G-15 Pneumotic Gun .. $80.00 » G-10 Hand Operated Gun . . $16.60 
F Pulling heads extra os needed. 


GET COMPLETE STORY 
Handbook A-43 tells how to use 
Cherry Rivets in blind or hard-to-get- 
ot structures. New price list also 
available. Address Department A-118 
Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, California. 


te 


CHERRY RIVET 
>." 


a tw N/V le) 


yA 
PRODUCTION WAY UP 


to the aircraft builders and the field crews 
of our armed forces can now save time and 
money in an even wider range of uses. 
Orders have increased faster than produc- 
tion, resulting in a large undelivered backlog. 
In spite of this, scheduling now permits partial 
delivery on new high priority orders within 
30 days. Immediate delivery on emergency 
orders. Immediate delivery on tools. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION 
ARE COVERED BY U. S. PATENTS ISSUED AND PENDING. 


Aq 
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PRODUCTS 


. ELECTRICAL 


You've waited a long time for a sleeving that was 
both flexible and non-fraying. Now it’s here— 
BH Extra Flexible Fiberglas Sleeving. 

As an example of the hundreds of uses for this 
new product, let’s look at a typical brush shunt 
job. Sleeving for this application should be flex- 
ible. When cut to length, the ends should not fray 
or spread. Formerly, brush manufacturers stiff- 
ened the ends of the sleeving to prevent fraying 
and also to facilitate threading onto the pigtail. 
BH Extra Flexible Fiberglas cuts cleanly without 
spreading, eliminates the extra dipping operation. 
Furthermore, in service the ends do not fray. 
Constant vibration produces only the slightest 
fuzz. Yet even these are but a few advantages of 


this new sleeving. 
{ 


NON-FRAYING ¢ FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Extra Flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fi- 
berglas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 

All sizes, from No. 20 to 5”, inclusive, are 
available. Write’for samples of this radically new 
and different sleeving today—in the sizes you de- 
sire. Seeing is believing! Bentley, Harris Manufac- 


turing Co., Dept. M, Conshohocken, Pa. 


BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 


MANUFACTURING, 


October 1943 
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BLACK & DECKER stanparps 


Black and Decker motors are successfully 
meeting today’s rigid requirements because 
we have always stressed the importance of exacting manufacture 
backed by thorough engineering. 














The vital qualities of efficiency and reliability are designed and built 
right into every part. Knowing how to do this results from long experi- 
ence in the field of special application, fractional horsepower motors. 


If you build or are planning to build motor operated equipment, 
these facts merit your careful consideration. 


THE BLACK & DECKER ELECTRIC COMPANY .- Kent, Ohio 


Yack & Decker 


FRACTIONAL HORSEPOWER 


SPECIAL APPLICATION MOTORS 
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10 TO 60,000 CYCLES! 


New improved timing axis os- 
cillator provides extraordinari- 
ly wide range—10 to 60,000 
cycles — never before available 
in a 3-inch ’scope. 










EXTRA-BRILLIANT IMAGE! 


New built-in, deep, light-shield 
makes image appear surpris- 
ingly brilliant—even in bright 
daylight. Screen is quickly re- 
movable — easily changed. 










DIRECT DEFLECTOR PLATE 
CONNECTION! 


A special side opening in case 
is provided for direct deflector 
plate connection — facilitating 
use of tube for the higher 
frequencies. 










NEW RCA UNIVERSAL 
BINDING JACK! 


Extremely handy. A combina- 
tion binding post and pin jack 
for universal application. Per- 
mits quick, positive connection 
with any type lead terminals. 
An exclusive RCA feature. 









The New RCA = 
3-INCH 
ATHODE RAY 


CILLOSCOPE 
No. 155-C 






























Rugged enough to withstand every-day field and service 
usage, yet built throughout to exatting laboratory standards, 
this RCA 155-C 3-Inch Cathode Ray Oscilloscope is particu- 
larly recommended for all-purpose requirements. Note its 
unusual features, briefly described on this page. Write for 
special RCA Bulletin containing complete information about 
this fine instrument. Address Test Equipment Section 44B, 
RCA Victor Division, Radio Corp. of America, Camden, N. J. 





RCA TEST AND MEASURING 
EQUIPMENT 
















VERSATILE, PORTABLE, FOR 
LABORATORY AND SERVICE WORK! 


Especially intended for the bet- 
ter class service engineers. For 
field service, industrial testing, 
and general commercial and 
laboratory’ work. 


3-INCH CATHODE RAY 
TUBE! 

Three-inch cathode ray tube 

assures adequately detailed im- 


age for practically all applica- 
tions, 














80... ELECTRICAL MANUFACTURING, October 1948 














How Steel helps 
a Flying Fortress 
“sit down’ 


BUMPY landing with a 25-ton bomber is no 

“love-tap”! The impact can be as great as 80 
tons. That’s why Boeing engineers designed into the 
Fortress’ landing gear the greatest possible strength 
consistent with required lightness. And that’s why 
almost all parts—actuating arms, links, struts and 
hydraulic cylinders—are made of alloy steel. 

The same U-S-S Alloy Steels that now are helping 
our fighting planes land safely are your key to de- 
signing greater stamina and better strength-weight 
ratio into a wide variety of products, both for war 
use and to meet peacetime needs. 

For example, the shafts of heavy equipment— 
trucks, tractors, cranes and earth-moving equipment 
—need the rugged strength of alloy steel. And gears 
of every type, from the giant gears of battleships 
down to the tiny worm gears of precision instru- 
ments, can be machined from U-S-S Alloy Steels 
with uniform accuracy. Whatever manufacturing or 
service requirements your new products may have, 
our metallurgists can recommend exactly the right 
U-S-S Alloy Steels to meet your needs economically. 


Get set to take full advantage of Steel’s 
versatility in your future designs 


Stepped-up war-time research has made steel an 
even more useful design tool than ever before. So 
you'll want to familiarize yourself with new steels 
and new uses of steel. Keep up-to-date on steel’s 
performance in its hundreds of difficult war assign- 
ments. Make note of facts that will help solve your 
own design problems. Keep in touch with our engi- 
neers for information on any kind of steel. They will 
gladly help you apply U-S-S Steels where they will 
do the most good for your products, present or future. 


THESE U-S-S STEELS offer one of your most complete sources of 
design inspiration: 

U-S-S HIGH TENSILE STEELS fo resist corrosion and increase 
Strength without adding weight. 

U-S-S COPPER STEELS fo give twice the atmospheric corrosion 
resistance of regular steel at little additional cost. 

U-S-S ABRASION-RESISTING STEEL to combat wear and friction 

U-S-S STAINLESS AND HEAT-RESISTING STEELS fo assure high 
resistance to corrosion and heat, and to reduce weight. 

U-S-S CARILLOY ALLOY STEELS Special Steels for the special 
jobs of industry. 

U-S:S PAINTBOND—A galvanized, Bonderized sheet that permits 
immediate painting and holds paint tighter. 

‘S-S VITRENAMEL—Designed especially for porcelain enameling. 

U-S:‘S HOT-ROLLED AND COLD-ROLLED STEELS to give the 
basic advantages of steel, plus maximum economy in accordance with 
the requirements of each individual job. 


U-S-S ELECTRICAL STEEL for motors, generators, and transformers. 


_ 


CARNEGIE-ILLINOIS STEEL 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


CORPORATION 






































What will your “Designs for Tomorrow”’ 
need to make them successful? 



















CORROSION RESISTANCE WELDABILITY 
LIKE THIS? LIKE THIS? 
Much of the air that passes . The excellent welding properties 
through marine blowers contains cor- of high-strength, low-alloy steels 


rosive chemicals and moisture. But in 
these hectic times, engineers on ship- 
board can’t bother with excessive 
maintenance on this kind of equip 
ment. So many designers specify formance and greater 
U-S-S Copper Steel for blades and fabrication. Welded construction 
housings. It gives twice the atmos made possible a substantial weight 
pheric corrosion resistance of regular 
steel, and the additional cost for 
each job is negligible. 


helped American ordnance engineers 
redesign the carriage chassis of the 
famous Swedish Bofors anti-aircraft 
gun for faster production, better per- 
economy of 


saving, too. If your new products 
involve difficult fabrication, check 
steel’s weldability! 





















MNTILED STATES STEEL 
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every fastening! 


In assembling the AEF 
automatic electric floating 
light for attachment to life 
preserves, P-K Self-tapping 
Screws are used to: Fasten 
a lug terminal, a brass cir- 


° ° * ” 
cova oa Assembly Work-hour Savings 
tery container to the Te- 
nite top plate, and to the 


cored planned on the drafting board 


attach brass strip and the 
plastic container to fibre 


ee * - with P-K Self-tapping Screws 


Able designers planned ahead for production speed and low 
assembly costs when they specified Parker-Kalon Self-tapping 
Screws for the AEF Floating Water Light. For ten different 
fastenings of plastic to plastic and metal to plastic, P-K Self- 
tapping screws topped every other fastening method for speed, 
security, and savings. 

This ingenious life-saving aid made by A. E. F. Water Light 
Corporation, New York, is an important war product in rec- 
ord demand by the Army, Navy, and Maritime Commission. 
No time can be spared in its production for minute-wasting 
assembly methods. P-K Self-tapping Screws make the assem- 
blies the simplest, quickest way, in one operation. They form 
their own strong threads in the material as they are turned 
into drilled or molded holes. Costly tapping and tap main- 
tenance, or complicating inserts, are avoided . . . training of 
new workers takes less time. 


Uncover the Work-hour Waste in Your Assemblies 


Every war production plant needs all the work-hours P-K 
Self-tapping Screws can save. Question every fastening job on 
your drafting board or production line now — make sure you 
can’t use Self-tapping Screws before you put up with slower, 
complicated methods. 

Ask for a P-K Assembly Engineer to call and help you un- 


cover all opportunities to gain work-hours, improve products 
a with Self-tapping Screws. Or, mail assembly details for rec 
ommendations. Parker-Kalon Corporation, 198-200D Varick 
yy - os ! ZZ, y Street, New York 14, N. Y. 
yam aa ea 
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It’s like driving your car from a dark room 
—when your windshield frosts over. Dan- 
gerous !—that’s a weak word for it. 

But you flip a switch and a busy little 
breeze blows Jack Frost off your wind- 
shield and keeps him off. You drive safely 
and with a free mind. And hundreds of 
thousands of defroster fans are driven so 


positively, quietly and dependably by 


ENERAL 


NDUSTRIES 
OTT Bs 


| 





“Smooth Power’? Motors, that you prob- 
ably never give them a thought. 

But now we ask you to think about it— 
perhaps for your own good. These motors 
can do other jobs—lots of them. They 
pack an awful lot of smooth power into 
very small space. They’re little huskies. 

If your war products need light-power 
motors, let us know. And if your post- 
war products are likely to need such 
power, please write us now, so we can 
work together, if possible, to keep our re- 
spective businesses going after war needs 


are satisfied. 


THE GENERAL INDUSTRIES COMPANY 
ELYRIA : OHIO 


AIRE SNS ERS A a RC CTE REN A RRO ENCANA EIE SS mtg 
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Wartime research ... born of stark ne 
cessity ...has a wholly military objective. 
It has not tried to alter America’s post-war 
industry. But already it has altered it al- 
most beyond possibility of recognition. 
Under its continued stimulus new indus- 
tries will spring up . . . competitive situa- 
tions will alter... new products and new 
leaders will arise. Contact with war-time 
research affecting YOUR industry will en- 
able you to keep pace with these startling 
post-war developments. Stanley chemists 
have pioneered in the field of coatings. 
Intricate problems relating to war-time 


finishes have been solved . . . uncovering 
startling developments which, when the 
war is won, may well revolutionize YOUR 
peace-time products. Be prepared... par- 
ticipate in present research by securing 
now the answers to your war-time finish- 
ing problems. When the war ends... you 
will be ready for their post-war applica- 
tion. Your inquiry incurs no obligation. 
Address The Stanley Chemical Company 
- « » manufacturers of Stanley Lacquers, 
Enamels, Synthetics and Japans .. . East 
Berlin, Connecticut. 


ZL 
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hround-the-Clock OFFENSIVE in connecticut! 


Whether in Connecticut, Kansas or California the 


ammunition. In the rudder assembly of a bomber, or 


machines of industry are waging an all-out, ceaseless on the spindle of a high-speed grinder... they can’t 


war against TIME. They're battering every elusive fail! The Fafnir Bearing Company, New Britain, Conn. 


hour into complete subjection . . . getting the utmost 
out of every minute’s production. Many of these 
machines never slow down. Their “time” isn’t divided 


into shifts and days . . . it’s the job that counts! 


Ball Bearings keep these machines off the casualty 
lists. Ball Bearings provide the high-speed efficiencies, J 
t ise ’ BALL BEARINGS 
the positive freedom from friction and maintenance 


trouble that assures their steady production-march. 


BE Oa 


RSS: 


Here, as on the battlefronts, Ball Bearings are literally 
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AR - ® 
Remember the old-fashioned stereoscope 
— grandfather’s substitute for the 


movies? Remember how it made pictures 
stand out in three-dimensional relief? 


Well, the same idea is being used in 
stereoscopic airplane cameras today. 
Because stereoscopic pictures show up 
hidden depressions and hills that are not 
always apparent in the usual aerial 
photograph. 

Grinding stereoscopic lenses, in fact, 
all highly-corrected lenses, is a delicate 
precision operation. In order to insure 


maseg Men 


\ 
) 


& Wak 


accurate measurements and to avoid 
uncontrolled expansion, lenses are tested 
in special air conditioned rooms. . . main- 
taining a constant temperature at all 
tumes. 


Air conditioning is used similarly in 
making the famous Norden bombsight, 
in precision machining, and in many 
other industrial processes. 


To do exacting war jobs like these, 
General Electric engineers have devel- 
oped dependable air conditioning and 
industrial refrigeration equipment— 


Waardn ? 


equipment that had to be more efficient, 
more compact, and more flexible. 


In the post-war period, the public 
will be enabled to buy not only new— 
but vastly improved air conditioning— 
from General Electric. 


APPS ISSVIVIVIVIO 
<< BUY WAR BONDS << 


General Electric Co., Air Conditioning 
and Commercial Refrigeration Divisions, 
Section 4310, Bloomfield, New Jersey. 


alee 7, lite, “WG by 


GENERAL 


ELECTRIC 


Hear the General Electric Radio Programs: ‘‘THE HOUR OF CHARM,”’ Sunday 10 P. M. 
EWT, NBC...’‘THE WORLD TODAY” News Every Weekday 6:45 P. M., EWT, CBS 
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the Metal of a 
Thousand Uses 


in THE ARMED FORCES 


Naval gunfire control apparatus 
Hull reinforcements 
Non- magnetic pilot houses 
Hydraulic lines for aircraft 
Gas and oil lines 


PLATING ROOMS—PICKLING EQUIPMENT 
Ducts, baskets, drums, drains, 
dryers, sludge lines, tumbling 
parrels, wire brushes. 


RAILWAY EQUIPMENT —ROUNDHOUSES 
Air conditioning and signal 
equipment, water tanks, electrical 
conduit, welding rods, train shed 
skylight frames. 

OIL FIELDS AND REFINERIES 

Chain, bolts, cable, agitator 
tanks, electrical conduit, sludge 


Jines. 

BRIDGES—ENGINEERING STRUCTURES 
Bolts, tie rods, rivets, electrical 
conduit, angles, channels, fram- 
ing » members. 

MARINE FIELD —DOCKS—SHIPYARDS 
Fuel tanks, marine hardware, 
wood and lag screws, bolts, and 
other forged, cast or machined 


fittings. 
SEWAGE PLANTS—WATER WORKS 


Screens, gates, baffles, weirs, fil- 
ters, frames, tanks, anchors, valve 


stems. 


BREWERIES—DAIRIES 


Kettles, vats, filters, screens, hop 
strainers, wort pans, process tanks 


and equipment. 


PULP AND PAPER MILLS 


Carrying lines, fabricated and 
welded fittings, screens, doctor 


blades, save- -all pans. 


ELECTRICAL EQUIPMENT—HARDWARE 


Circuit breakers, § screws, bolts, 
nuts, washers, rivets, studs, 
clamps, U bolts, eye bolts, turn- 


buckles, etc. 


CHEMICAL AND PROCESS INDUSTRIES 


Pipe lines, kettles, stills, weld 


fittings, valves, unfired pressure 
vessels, pumps, storage tanks, 


ev aporators. 
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Looks like another call 


for Everdur... 


and here’s why — 


This tin-free, high streng 
metal. It was es copper-silicon alloy is an “unusual” 
ieee iad Se . * loped noe a Se 
erties usually nail ng jobs requiring a combination of : 
. Se ate tata of prop- 
Everdur is a workable all 
rolled, spun, stampe i - singe be readily machined, draw 
metal, too—with : —- and forged. It is a strong and nie 
is a non-rusting alloy a strength comparable a ath sed. Hi 
copper. | eile’ ical B 1 a corrosion resistance equal tn thanked 
i tail tiie, al can olen he resistamee welded aad alll 
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Taste rrom Anaconda Pub- 
lication E-5, “Everdur 
Metal’—Applications, 
Physical Properties and 
Constants. Other booklets of 
interest on Everdur include 
Publication E-6, Everdur 


nim 
ngation 


Pecest | Bu, for Bolts, Screws and Ac- 


eessories, Also Publication 
" E-13, Everdur Tanks anid 
90 Equipment (includes weld- 
* ing procedure). Copies will 
be mailed on request. 


strong— durable — workable — weldable 


--- and moderately priced 


A Shape for Every Purpose 

Everdur* Metal is produced by The American 
Brass Company in all commercial forms 
sheets, strips, plates, wire, rods, bars. shafts, 
tubes, shells, pipe, hot pressed parts, drawn 
shapes, angles. channels and special products. 
Many finished products made of Everdur are 


available through leading manufacturers. 


An Alloy for Every Need 
This original copper-silicon alloy group, | rade- 
marked “Everdur™ is manufactured in three 


standard alloys: 1010 for severe hot working, 





1015 for cold working. Everdur 1012 is a 
leaded alloy in rod form for screw machine 


products. 


And Technical Cooperation 


Your inquiries on Everdur Metal will receive 
the close attention of The American Brass 
Company’s Technical Department, staffed 
with men whose practical experience in many 
branches of the metal-working field frequent- 
ly enables them to determine the one best 
metal for a specific application. 


Reg. U.S. Pat. Off 


or THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD., New Toronfo, Ont. 
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If so, we can probably help 
you. Electrical remote con- 
trol has been Automatic Elec- 
tric’s sole business for over help in selecting 
fifty years. And this means the right relay or 
not only the making of relays, stepping switches switch for your job, call in the Automatic 
and a wide variety of other remote control appar- Electric field engineer. He will be glad 
atus, but also having the “know-how” necessary to sb his experience to work for you. 
to adapt this equipment to your needs. 


most comprehensive hand- 
book on control devices ever 
published. Then if you need 


y AUTOMATIC ELECTRIC SALES CORPORATION 


The Automatic Electric field engineer is a specialist es * 1033 West Van Buren Street, Chicago, Iilinois 

: z : : : : In Canada: Automatic Electric (Canada) Limited, Toronto! 
in electrical control. He is working daily with 
designers of war products which require the use : 
of relays and other control devices, helping in the 
selection of the best equipment for each application, 
so that new products can be speeded through the i 

‘ ‘ : AND OTHER CONTROL DEVICES 

laboratory and into the production line. 4 


First step in profiting by the use of electrical con- psy U T @) M yy i I e 


trol is to get the Automatic Electric catalog—the 


ae ee ee 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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OUT OF TODAY'S RESEARCH: - ‘ TOMORROW IS lh aa 


BFCOMING BROADER 


cc into the impenetrable... 

Hearing the inaudible... 

New and amazing industrial processes and controls... 

Yes, on every side the Horizons are becoming Broader as we enter the Age 
of Electronics. 

Side by side with the achievements in the short- and ultra short-wave field 
has been the development of ALSIMAG Steatite bodies for high frequency insulators 
of extremely low dielectric loss together with high mechanical strength and rigidity — 
assuring constancy under any operating condition. 

Today for our fighting forces... tomorrow for our customers, American 
Lava Corporation is pledged to these principles: Production to the highest known stand- 


ards... Research to find a Better Way. 


AMERICAN LAVA CORPORATION 


CHATTANOOGA, TENNESSEE 
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Where stability is an important We M ( 
equirement, A.SiMac Steatite f a nN 


0 NT OFFICE 


t amics are unsurpassed for lend- 7 ee Eee is Ba A eS Ee LM Sel alt sig 
ng rigidity’ and- permanence--of . STEATITE CE RAMIC 
ign ment to electronic circuits. © a ie LATO one 
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,..AND Vo Is ANYTHING UpwarRbs oF I Kvy.! 


I you're dealing with voltages of a type 
indicated by the above formula—well, we don’t 
have to tell you that the job of finding suitable 
components is a tough one, especially if these 
V’s are working into low Z’s. 


Obviously then, we don’t pretend that transient 
voltages of this order haven’t been a contributing 
factor to premature gray hairs for Sprague en- 
gineers charged with developing condensers and 
Koolohm Resistors to meet these difficult spec- 
ifications. They have—and some problems re- 


SPRAGUE 


SPECIALTIES COMPANY 


NORTH ADAMS, MASS. 
C=. 


: o eee 
= $. 


__MANUFACTURERS OF A COMPLETE LINE OF RADIO and INDU 
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main to be solved. We’re working on them now! 


On the other hand, more often than not, emi- 
nently suitable components have been forthcom- 
ing. A typical illustration is the Sprague Type 
PX-25 “VITAMIN Q”* Paper Capacitor that 
reads “off scale’ on megohm bridges at more 
than 200,000 megohms. 


Let us know just what your problems are, and 
how the capacitors are to be used. We'll make 
our recommendations accordingly—telling you 
frankly and honestly just what you can expect. 
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STRIAL CAPACITORS and KOOLOHM RESISTOR! 
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You can design to more readily avauable standard sizes and shapes and provide 
quick maintenance without sacrifice of bearing performance when you specify 
Bunting Bronze Standardized Bearings, completely machined and finished, ready 
for application in machine tools, electric motors, industrial machinery and 
equipment of all kinds. Available in many different sizes, Bunting Bronze Bars 
are machined I.D., O.D. and Ends. Solid Bars are centered. Ask your wholesaler. 
Write for catalog giving complete specification data. The Bunting Brass & Bronze 
Company, Toledo, Ohio. Warehouses in Principal Cities. 





Ce ee 





OUT OF TODAY'S RESEARCH: - - TOMORROW IS ENGINEERED 








BECOMING BROADER 


Ss NG into the tmpenetrable ... 

Hearing the inaudible... 

New and amazing industrial processes and controls... 

Yes, on every side the Horizons are becoming Broader as we enter the Age 
of Electronics. 

Side by side with the achievements in the short- and ultra short-wave field 
has been the development of ALSIMAG Steatite bodies for high frequency insulators 
of extremely low dielectric loss together with high mechanical strength and rigidity — 
assuring constancy under any operating condition. 

Today for our fighting forces... tomorrow for our customers, American 
Lava Corporation is pledged to these principles: Production to the highest known stand- 


ards... Research to find a Better Way. 


AMERICAN LAVA CORPORATION 


CHATTANOOGA, TENNESSEE 


AWARDED JULY 27, 1942 


~~ 


Where stability is an important | 

requirement, A1S1Mac Steatite : 

céramics are unsurpassed for lend= 4 BS ak eh SS at A aE ag ON eth A 
ing eee 'ty and permanence of | Satis CERAMIC 
alignment to electronic circuits. INSULATORS 


CHARACTERISTICS TAILORED TO YOUR REQUIREMENTS 











...AND Vo Is ANYTHING upwaARps oF I Kv.! 


ls you're dealing with voltages of a type 
indicated by the above formula—well, we don’t 
have to tell you that the job of finding suitable 
components is a tough one, especially if these 
V’s are working into low Z’s. 


Obviously then, we don’t pretend that transient 
voltages of this order haven’t been a contributing 
factor to premature gray hairs for Sprague en- 
gineers charged with developing condensers and 
Koolohm Resistors to meet these difficult spec- 
ifications. They have—and some problems re- 


SPRAGUE 


SPECIALTIES COMPANY 


NORTH ADAMS, MASS. 
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main to be solved. We’re working on them now! 


On the other hand, more often than not, emi- 
nently suitable components have been forthcom- 
ing. A typical illustration is the Sprague Type 
PX-25 “VITAMIN Q”* Paper Capacitor that 
reads “off scale” on megohm bridges at more 
than 200,000 megohms. 


Let us know just what your problems are, and 
how the capacitors are to be used. We'll make 
our recommendations accordingly—telling you 


frankly and honestly just what you can expect. 
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You can design to more readily avaiable standard sizes and shapes and provide 
quick maintenance without sacrifice of bearing performance when you specify 
Bunting Bronze Standardized Bearings, completely machined and finished, ready 
for application in machine tools, electric motors, industrial machinery and 
equipment of all kinds. Available in many different sizes, Bunting Bronze Bars 
are machined I.D., O.D. and Ends. Solid Bars are centered. Ask your wholesaler. 
Write for catalog giving complete specification data. The Bunting Brass & Bronze 
Company, Toledo, Ohio. Warehouses in Principal Cities. 
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“Get me some of the new BRASS buttons... 


no more of those 














old-fashioned pewters!” 


ACK in the early eighties, in Connecticut's 

valley of the Naugatuck, brass founders 
found themselves teetering on the crest of 
a sudden wave. High fashion ruled that 
beaux and belles should no longer be 
caught dead wearing dull pewter buttons. 
Bright brass was the new edict. 

With this impetus, Yankee progress 
in brass technology spurted forward. The 
new industry attracted more experienced 
men from overseas, demanded new machines 
and methods for rolling the brass sheet needed in 
button-making. So brass buttons came to stay... 
and today millions of them carry the U. S. shield 
on military uniforms. Then other new uses opened 
up. Brass, for instance, replaced wood in all clock- 
gears, and here too, it came to stay. 

Now as then, in the development of new prod- 
ucts .. . whether decorative, functional or industrial 
...the golden-yellow metal simplifies countless 
problems of design and application by its matchless 
qualities of adaptability, machinability, durability 
and appearance. And many are the uses in which 
no substitute has ever been found for brass, either 
to the satisfaction of fabricator or consumer .. . 
either in war or peace. And when this war is won, 
brass will return not only to its traditional uses, but 
will extend to many new ones. Then Bristol, with 
its intensive war experience, will be ready to help 
manufacturers heighten the prospects of many a 
postwar product... such, perhaps, as yours. 


BRISTOL 
BRASS 


* Buy War Bonds to Buy Brass for Bullets * 





THE BRISTOL BRASS CORPORATION, MAKERS OF BRASS SINCE 1850, AT BRISTOL, CONNECTICUT 
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Truck & Coach 


THE “DUCKS” DO THEIR PART 


Materials must go through—in spite of rivers, lakes or ocean stretches. 
Victor Sealing Products—gaskets, oil seals and grease retainers 
—protect the power that drives the “Ducks” (amphibious cargo 
trucks) on land or water. Victor Manufacturing and Gasket Co., 
P. O. Box 1333, Chicago, Ill., U. S. A. 


VICTOR 


GASKETS -- OIL SEALS 
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To the man in the field . . . the battle field, the farm field, the flying 
field; out on the highways and byways of the world . . . the humble 
screwdriver is a stand-by. 

Modern high speed assembly lines, using CLUTCH HEAD SCREWS 
to “button up” implements and machines of war and peace, do not 
overlook the problems of this man in the field. They know that the 
Center Pivot Assembly Bit they use is twin brother to this standard 
type screwdriver ... virtually a magic wand that unlocks the 
security of CLUTCH HEAD SCREWS when field repair or adjustment is 
a critical need. 

CLUTCH HEAD SCREWS, as used today in vital war service, meet 
all the essential demands for speed, safety, security, and lowered 
costs in modern assembly .. . plus the exclusive facility that 
they operate with ordinary type screwdrivers. 

United invites you to send for fully illustrated CLUTCH HEAD 


Brochure . . . also for package assortment and sample Center Pivot 
Assembly Bit. 


CLUTCH HEADS are the most 
modern screws on the mar- 
ket today. They have defi- 
nite exclusive advantages 
that make them preferred 
on assembly lines using 
Standard or Thread-form- 
ing types for every purpose. 


There is important economy 
in the long total life of this 
rugged Center Pivot Assembly 
Bit. A brief application of end 
surface to a grinding wheel 
restores original efficiency. 
No ‘‘back-to-the-factory”’ 
shipment for reconditioning. 


UNITED SCREW AND BOLT CORPORATION 
aL EAA EAT UE NEW YORK 
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THE MOTORS THAT RUN COOLEST 
IN AMERICA'S HOTTEST DESERTLAND 


DOWN in the lush Coachella Valley of 
California, where the finest dates are 
nurtured, huge quantities of water are 
pumped from very deep wells. Much 
of the Valley is below sea level. Torrid 
temperatures prevail during summer. 
Pumping water in temperatures of bet- 
ter than 110° E is a drastic test for 
electric motors. 

It is a significant fact that U. S. As- 
bestos-Protected Motors predominate 
in this Valley. These motors were de- 
signed many years ago for this partic- 
ular service. 

Ordinary motors couldn't “stand the 
gaff.” They burned out. Pump manu- 
facturers were desperate in their search 
for a motor that would withstand such 
service. U. S. Motors engineers were 
determined to solve the problem. The 
solution came in the application of 
Asbestos as the protective element for 
windings. Asbestos cannot carbonize. 

The necessity of Asbestos-protection 
in a motor is made more evident in 
terms of temperature rise. The reason 
for a 40° C. standard temperature rise 


in motors is to prolong motor life by slowing down 
carbonization of the insulation. The electrical engi- 
neers thermometer reads in degrees Centigrade 
40° C. rise means 72° FE Where very hot atmos- 
pheric conditions prevail—(perhaps as high as 
120° F, in field or factory )—and when the motor 
is subjected to an overload, temperature rise goes 
beyond the motor’s guarantee. What happens? 





The motor may actually have to op- 
erate at, say 237° F Bear in mind that 
169° EF is hot enough to start carboni- 
zation. But at 237° F carbonization 
becomes acute! 

These conditions do exist and ordi- 
nary insulation cannot withstand them 
But in U. S. Motors the windings 
are Asbestos-protected—and Ashesto 
cannot carbonize! 

Not only have U. S. Motors soived 
many obstinate pumping problems in 
hot regions, but they have brought 
about revolutionary improvements in 
deep well pumping. U. S. Motors were 
the first to be designed as a built-in 
unit of vertical turbine pumps; the 
first to add streamline design to pump 
heads. U. S. Motors pionceere 1 the 
universally-accepted hollow shaft 
principle in pump heads. U. S. Motor 
engineers conceived the AutoStart 
principle. 


U.S. MOTO 


ASBESTOS-PROTECTED 









U. S. Horizontal Uniclosed Motor 























HEAT originates from two sources in an 
electric motor stator—( 1) from the steel 
core and (2) from the windings. The 
windings imbedded in the slots of a 
stator core are subjected to heat from 
both elements. A motor burn-out is usu- 
ally caused by carbonization of the wind- 
ings. The problem is heat, not voltage. 
To guard against carbonization, the 
windings of all U. S. Motors are Asbes- 
tos-protected. It’s a patented process, 
pioneered and perfected by U. S. Motor 
engineers. Instead of using combustible 
materials such as varnished cloth, paper 
or oiled linen, we use Asbestos to form 
the barrier surrounding all stator slots. 
Asbestos cannot carbonize. 

After inserting the barrier wall of as- 
bestos insulation into each stator slot, a 
few turns of wire are threaded into place. 
When half the slot is filled, a coil sep- 





U. S. Varidrive-Syncrogear Motor 






VARIDRIVE MOTORS . . 
SYNCROGEAR MOTORS... 
UNICLOSED MOTORS... 
UNIMOUNT MOTORS . . 
TOTALLY-ENCLOSED MOTORS 
AERO-TEST STANDS 














The QUALITY LINE of Power 


AUTOSTART Grinders and Buffers 


U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: MILFORD, CONN. * PACIFIC PLANT: LOS ANGELES, CALIF. 
Assembly Plant: Chicago. Branches: New York, Boston, Pittsburgh, 
Philadelphia, San Francisco, Seattle. Agents in all principal cities. 
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U. S. Heavy-Duty Uniclosed Motor 


arator of asbestos plate-board is posi- 
tioned, to insulate and provide a heat- 
proof wall between coils in each slot. 


Then the lips of the asbestos barrier be- 


EACH WIRE IS ISOLATED 
The above drawing delineates the progressive 
steps in applying Asbestos to U.S. Motor windings. 


U. S. Vertical Syncrogear Motor 


for infinite speeds 

. for multiplied power 
Horizontal and Vertical 
Horizontal and Vertical 
for hazadous services 
for aircraft servicing 


EEE 0 0 Uw 









U. S. Horizontal Syncrogear Motor 


ALL U.S. MOTORS ARE ASBESTOS-PROTECTED 


tween the wires and the stator steel are 
overlapped at the tooth tips. 

The entire stator is then immersed in 
a tank of Asbestosite for impregnation. 
Asbestosite is a plastic compound which 
penetrates the windings. Each wire is 
isolated—sealed with a surrounding 
area of Asbestosite. During immersion 
the wires are gently vibrated so that the 
non-carbonizing Asbestosite will thor- 
oughly work into the windings and 
equalize their position, one to another. 
Finally the stator is baked. 

The result is a motor with maximum 
protection against heat. Any U.S. Motor 
can operate in torrid temperatures with- 
out affecting its power. The windings 
are forever protected against heat, be- 
cause Asbestos cannot carbonize. Longer 
motor life is a certainty. 


Descriptive Bulletins upon request. 









U.S.MOTORS 
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ASBESTOS-PROTECTED 
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HEET BRONZE 
i or graphited 


@ When you design your post-war product 


. start with the bearings. 


CAST BRONZE 
in or graphited 
Johnson SLEEVE TYPE bearings will — 
help simplify the designing and construc- 


tion problems on your new product. At the 












same time, they will give your customers BRONZE 
the performance they have a right to ex- ON STEEL 


pect... at the lowest cost possible. 


These will be important factors in the 
post-war period. Competition will be un- 
usually keen. New materials, new methods BRONZE and 
and greatly enlarged facilities will all BABBITT 
affect the market. The product that de- 
livers the greatest service will be the 


easiest to sell. 









Johnson Bronze is ready to help you . . 


NOW! A Johnson engineer will discuss STEEL and 
BABBITT 









your applications with you ... will help 
you select the CORRECT bearings for each 
job. As we manufacture ALL types, we 
base our recommendations strictly on facts 
.. . free from prejudice. Why not call in a LEDALOYL 
Johnson Engineer TODAY? There is no Self-Lubricating 


obligation. 


JOHNSON @m® BRONZE 


SLEEVE 


oS A ee 0 HEADQUARTERS 


SERVICE 


570 S$. MILL STREET Wy NEW CASTLE. PA. 
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A NEW ABUNDAZ 


The New Pressure-molded Ceramic that can be... CORED. 
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ceramic-IS WORKABLE 


Easy workability makes PRESTITE a 
natural” as a replacement material for many 
applications. Where metals or other materials 
often present problems in machining, PRES- 
TITE pieces can be turned and shaped on a 
wheel or lathe, before firing, as easily as clay. 
Final dimensions can be held to very close 
tolerances; grinding after firing makes possible 
extreme precision fits. 

Workability is just one of many properties 
hastening PRESTITE’S adoption as a perma- 
nent replacement for many materials now 
critical: PRESTITE is impervious to mois- 
ture and chemicals except hydrofluoric acid... 
can be cored for intricate internal cavities... 
and can be mass-produced. PRESTITE also 
can be manufactured with several bodies to 
yield various characteristics such as for appli- 


cations requiring resistance to unusually high 
heat shock. 


PLANTS IN 25 CITIES. 


Westin a 
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-. JOINED TO METAL...MOLDED to 


When desired, the modulus of rupture of 
PRESTITE can be practically doubled and its 
electrical loss factor reduced far enough so 
that it may be used as an insulator at ultra- 
high radio frequencies. 


PRESTITE is replacing other materials in 
an increasing variety of products including 
sand-blast nozzles, high-speed pump valve 
seats, brackets and many others. 

If the qualities and applications of PRES- 
TITE briefly sketched here suggest a clue to 
your product-problem, Westinghouse will be 
glad to work with you in solving it. 


* * * 


GET THE FACTS ABOUT PRESTITE. New PRESTITE Book 
shows applications in many fields . . . presents technical 
working data for designers... design suggestions and 
limitations ... charts and test results. Write for B-3121. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pa., Dept. 7-N. J-05140 


SC PRESTITE 


OKFICES EVERYWHERE | ii 
M+ ee 
| , ~ nn ii 
KSSREAN LONG 
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FOR CRITICAL MATERIALS 
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Shear Type 
MOUNTINGS 






Photographs proving strength 
of Lord Shear Type Mountings 





The above tests were made using a Lora 
Tube Form Mounting 54%” O. D. x 4%”. 
Figure one shows mounting under no load. 
Figure two shows mounting stressed in 
shear under its rated load of 2,200 Ibs. 
Center sleeve is depressed Yg’. Figure 
three shows same mounting under 50,000 
Ibs. load (press capacity).. Center sleeve 
is depressed 14 and shows no failure 
of rubber-to-metal bond, even with more 
than 2000% overload. 


LOAD IN POUNDS 





O obtain the highest degree of vibration 

control or isolation efficiency, a flexible sus- 
pension must be employed which is soft in the 
direction or directions of the disturbing forces, 
thereby providing adequate axial deflection, and 
maintaining ample stability in directions normal 
to the major thrusts. 


The only mounting design which incorporates 
these features is one in which the rubber is stressed 
in shear. Rubber in shear is much softer, yields 
more readily than in tension or compression, and 
consequently greater deflections can be obtained 
from a given size rubber element. (See chart) 

Lord, by dev eloping and perfecting a process 
for forming a strong and uniform bond between 
rubber and metal, has been able to apply this princi- 
ple of shear stressed rubber to two basic designs 
of vibration isolation mountings, plate form and 
tube form, and other bonded rubber products 
including flexible couplings, torsion bushings, 
radius rod joints, turnbuckles, and diaphragms. 

This process, which produces « bond as strong 
or stronger than the rubber: 

1. Facilitates the manufacture of a simple, 
rugged, compact, lightweight mounting, 
allowing full shear freedom to the 
rubber element. 


Peed 


oO .025 0 


The curves in above chart indicate deflections obtained from 
test specimen in tension, compression, and shear, under identical 
loading. Note the much greater deflection of the shear stressed 
system, resulting in a softer — and consequent higher 
degree of vibration isolation efhciency. 


50 .075 .100 .125 .150 
DEFLECTION IN INCHES 








2. Will bond firmly and directly to various 
metals—Low and High Carbon Steels 
. . . Alloy Steels, Brass, Aluminum, and 
Monel Metal. 


Produces a high ratio of bond strength 
to working stress providing an ample 
factor of safety under all loading 
conditions. 


w~ 


Lord Mountings, in plate form and tube form, 
with snubbing or non-snubbing features are made 
in various shapes and many sizes, with load ratings 
ranging from a few ounces to several thousand 
pounds. Millions of Lord Mountings and other 
Bonded Rubber Products are being used in almost 
every type of military and naval equipment, as 
well as in practically every field of industry, 
providing protection against the harmful effects 
of shock, vibration, and noise translation. Investi- 
gate the possibility of including them in your new 
equipment designs. 

Complete information covering all Lord 
Mountings, as well as an engineering discussion 
on vibration control, is contained in Bulletins 
103 and 104. Lord Vibration Engineers are avail- 
able for consultation on your design problems. 
Write today. There is no obligation. 


INVEST TODAY IN BONDS FOR VICTORY 


IT TAKES RUBBER Ju Shear TO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber 
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WORK 


Housed within four daylit floors is 
a modernly equipped tool and die 
shop, and every facility for fabri- 
cation from raw stock to shining 
finished product of such items as: 


METAL STAMPINGS... 
Chassis, radio parts, cans, and spe- 
cial stampings to specifications 


MACHINE WORK... 


Turret lathe, automatic screw ma- 
chine parts and products from bar 
stock to castings 


LAMINATIONS ... 
Scrapless E & | type ranging from 


“ti 


42" to 1%” core size. Many other 
types and sizes. Laminations made 
to your specifications 


PANEL BOARDS... 


Bakelite items from dial faces to 
24” panels machined and engraved 
to specifications 


PLASTIC PARTS... 


From sheets and rods to any speci- 
fication 
MECHANICAL INSTRUMENTS. . 
Line production checking equip- 
ment, jigs and tools 
ELECTRICAL INSTRUMENTS. . 
Switch boxes, lighting fixtures, etc. 

. 


OUR ENGINEERING DEPARTMENT 
WILL COOPERATE IN THE DEVEL- 
OPMENT OF ANY SPECIAL ITEM 
TO MEET YOUR REQUIREMENTS. 


We Tuuite luguirtes and Slueprinte 
WILLOR wanuracturine CORP. | 


794 East 140th Street, New York 54, N. Y. 
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IS depressed l'Ag and shows no fatlure 
of rubber-to-metal bond, even with more 
than 2000% overload. 





Whatever 


E are in an excellent position 

to provide you with hermeti- 
cally-sealed capacitors for wartime ap- 
plications. Our extensive engineering, 
research, and manufacturing facilities 
are at your service. 


In some cases there will be no need 
to look further than our standard line 
of Pyranol* capacitors for built-in 
applications. 


The line includes more than 350 
ratings in space-saving shapes and 


Originators of S|} 


sizes. Many of the ratings are avail- 
able in three shapes— oval, cylindrical, 
rectangular—to make your design 
problems easier. And they can be 
mounted in any position. 


BE SURE TO GET your copies of our 
time-saving catalogs on d-c (GEA-2621A) 
and a-c (GEA-2027B) types. Ask your G-E 
representative for them by number, or 
write to General Electric, Schenectady, 
New York. 


*Pyranol is the G-E trade mark for capacitors and for askarel, the synthetic, noninflammable liquid used in 


treating G-E capacitors. 


BUY WAR BONDS 


GENERAL 


“WG 


i a 


vear Type Bonded Rubber Mountings 








your specifications, 


we’re likely to have the answer 





PYRANOL 
CAPACITORS 


ELECTRIC 
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Fast Service On -. ess) 
“ae 


Vital Maintenance Parts 


War production machinery is speeded and controlled 
by thousands of electronic parts; all requiring main- 
tenance and repair. Lack of a needed repair part can 
jam production schedules of vital materials. Quick 


service is essential. 


; sei ish emnaiinatialiiiins,- 
Here is where the Mallory distributor gives really eee aia alee 


tion and prices for your 
purchasing department. 


important help. Like as not, he can supply from stock 
that desperately needed small order of electronic 
parts with a high rating. Certainly he can expedite 
speedy delivery. 

Supplying essential maintenance electronic parts in a fini Rove ncaggenner yr er 


engineering and design 
departments. 


hurry is just one of the contributions the Mallory 
distributor makes to war effort. He can be of real 
service in supplying application suggestions and ini- 
tial parts for pre-production models for war devices 
..-in helping construct special test apparatus... in 
developing supply sources ...in furnishing data and Service from stock. 
prices. He will provide you with a copy of the Mallory 


catalog, indispensable for users of electronic parts! 


Call in the Mallory distributor—we are doing our 


best to keep his Mallory parts stock adequate for 





spéedy service on small orders . . . with high ratings. 


A copy of the Mallory cat- 
alog for ready reference. 


MALLORY 


APPROVED 


PRECISION PRODUCTS 
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While American industries astonish the world with unbelievable 
production, Pease Continuous Blueprinting Machines, with a pro- 
duction speed of 30 feet per minute,* are more than meeting every 
requirement by producing millions upon millions of square feet of 
all important Blueprints. From the Atlantic to the Pacific, from 
Canada to the Gulf, Engineering Departments are depending upon 
Pease Machines to supply them with a limitless flow of better Blue- 


PEASE BLUEPRINTING MA 


Pease “22-16” — Co 
printing, Washing, Det 
Drying Machine—Product#@ 








Hts from cog 









s Blue- 
ing and 
Speed, 








20 feet per minute. (Pease “22,” not 
shown, has a Production Speed of 
30 feet per minute.) 


7 


EXCLUSIVE PEASE FEATURES 


Sliding “‘Vacuum-like”’ Contact smooths 
out tracings, prevents errors in printing. 


* Three Speed Lamp Control provides 
prints, faster and at lower per square foot cost. operation at 10, 15 or 20 amperes, 
‘ 7 minimizes running speed and dryer 
Performance must be proven by records of outstanding achievement. heat changes. 
Pease Continuous Blueprinting, Washing, Developing and Drying # Actinic “No-Break” Are Lamps burn 
Machines have just such records... records showing the greatest for 45 minutes without breaking arc, 
production of Blueprints ever accomplished . . . records showing the . es Se Ek 
° sai . : ' Horizontal ‘‘Floating’’ Water Wash 
greatest speed and highest quality of Blueprint production at the Situs: pallet Sine teil iadaine sail nals 
lowest cost... records showing long life, reliability, service and vents wrinkles, stains, bleeding. 
efficiency... records showing more Pease Blueprinting Machines in *%& Quick Change Chemical Applicator 
use than anv other make. System very economically allows 
: change from Blueprints to Negatives 
Write for descriptive literature ...no obligation, of course. in 20 seconds. 
* Eight-inch Drying Drums, thermostati- 
cally controlled, heated by gas or elec- 
T H F ( F p f A S f ( 0 M p A N Y tricity, dry the prints “flat as hung 
" " wallpaper.” 
2605 WEST IRVING PARK ROAD * CHICAGO 18 = x Pease “22” 


oast 





A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING 
DIRECT PROCESS PRINTING AND DEVELOPING MACHINES 
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Boss, that finish ‘+ 
headache’s cured... 


“SPEC” COATINGS 


Tailor=-made to Fit Your Operation 


Strict specification requirements don’t 
crowd out the touch of genius that goes 


into all Egyptian “‘spec’”’ finishes. 


e@ AXS-736 REV 1 e 
Take Egyptian’s AXS-7 36 Rev 1 for car- 
tridge cases, percussion primers and other 
steel surfaces... it’s on the beam with the 


Ordnance Dept. and it fits your own set- 


up as though it were made to order for 
you. Extra hard, extra clear. Flexible in 
application. Dries for handling in 10 
minutes. Bake at 350°F for half an hour, 
or 400°F for 20 minutes. 

There’s always a plus in an Egyptian 


Finish .. . for products of war or of peace. 
* * * 
Special correspondence on finishing problems is invited. 


THE EGYPTIAN wanuractuninc COMPANY 


ROCKEFELLER CENTER. NEW YORK 20 N.Y. 
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Egyptian’s new U. S. Gov- 

ernment“Spec” Book—4th +% 

Edition—is ready. It’s help- 

ful and it’s FREE. Send for 

your copy. Pleaseaddress yy 
Dept. P-10, 


- = «xk *& 


~ - + F 
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Your ‘‘Answer Book” to Resistance Problems 


Electronic Engineers everywhere have been using Ohmite Catalog “40” 
as their guide-book on resistance problems. They have found it an 
indispensable source of information. Its 96 pages are packed full of 
helpful engineering data, dimensional drawings, useful reference tables, 
charts, and a manual of resistance measurements. Catalog “40” gives 
details on the wide range of Ohmite types and sizes in resistors, rheostats 
chokes, tap switches and attenuators... both stock and special units... 
for all types of applications in the Armed Forces and in Industry. 

Catalog “40” explaines how to select the right units for each need. It 

can help you in designing new devices for a new tomorrow. 


Ohmite Engineers are glad to work with you. + P-. 


OHMITE MANUFACTURING COMPANY 5 NOTE: If you 
4804 Flournoy Street, Chicago 44, Illinois 
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@ The old girl’s done it again. She’s laid her eggs 
where they'll count most—and in spite of hell and 
high flack, she’ll soon be smoothing her ruffled 
feathers at home. 





The capacity of America’s fight- 
ing men and machines to absorb punishment, as well 
as dish it out—to come back again, and again, and 
again—is no accident. 

Electronic Laboratories is proud of the E-L equip- 
ment that is helping the ‘Game Goose,’ and every 
American fighting plane, get home again. 





LABORA'TOCRIES, INC. 


INDIANAPOLIS 
E-L €tecTRICAL PRODUCTS —\V 
Supplies for Communications . . . Lighting 
Motor Operation . . . Electric, Electronic ai 
Equipment , . . on Land, Sea or in the Air. 





The Game Goose gets home...again 


On every front where the United Nations are in 
combat, E+E Vibrator Power Supplies are proving 
themselves as rugged and reliable as the company 
they keep. At high altitudes, in steaming jungles or 
blazing deserts, they perform their appointed task 
with the greater efficiency and freedom from wear, 
characteristic of E-L Vibrator Power Supplies. 


Wherever electric current must be changed in volt- 
age, frequency or type, E*L Vibrator 
Power Supplies and Converters offer 
many definite advantages, for peace. 





as well as for war. 


For Operating High-Powered Radio Receivers and Transmitters, 
Coin-Operated Phonographs, Public Address Systems and the Like — 
Standard E-L Model 264 Power Supply. Input Voltage, 115 V DC; 
Output Voltage, 115 V AC; Output Current, 5 amperes; Output 
Power, 500 Volt-Amperes; Output Frequency, 60 cycles; Dimensions, 
16” x 934" x 614": Weight, 44 lbs. 

E-L Standard Vibrator Power 
Supplies are designed with a wide 
range of output wattage ratings 
for input voltages including 6, 12, 
32, 115, and 220 volts. Custom- 
designed and built power supplies 
can be provided to meet any par- 
ticular needs. 
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And, ‘‘by the same token,’ you can’t get as much grease 
into a single-row-width ‘“‘sealed”’ ball bearing, as goes into 
the double-row-width “CARTRIDGE” BALL BEARING of 
equal bore and outside diameter. Look at the section 
drawings herewith, and you’ll see why. 

DH thie sitigie-rowW -width shielded or “‘sealed”’ bearing, 
that very small grease space inside the sealing plates. 
¢ further that there is no space available for a highly- 
int, truly grease-tight seal. 

Now, in contrast, see that big grease reservoir between 
the seals, in the “CARTRIDGE” BEARING section—pro- 
viding at least DOUBLE THE GREASE CAPACITY of the 
shielded or “‘sealed’”’ bearing, and greatly extending the 
pintérvalsNote, too, how the wide, inwardly-ex- 
i flanges, and the oil grooves on the inner ring, 
'IDEAL SEAL THAT PREVENTS THE ESCAPE 
AND EXCLUDES DIRT, whatever the shaft 






angle. 

Furthermore, the “CARTRIDGE” SEALS ARE REMOV- 
ABLE AND REPLACEABLE, should you wish to inspect the 
bearing or change the grease. And the refilling plug makes 
it easy to put in a new charge of grease. You can’t do this, 
with the ordinary shielded or “‘sealed’’ bearing, which is 
permanently sealed. 

QUALITY, too, is just as vital as QUANTITY, in the 
grease in your bearings. So, every “CARTRIDGE” BEARING 
leaves our factory, packed with NORMA-HOFFMANN 
“STABILITY-TESTED” GREASE, which has great resistance 

to oxidation as well as excellent lubricating properties. 

RMA-AVFFMAN Summing up ... all these distinctive,features.ofeth 
a 44 NORMA-HOFFMANN “CARTRIDGE” BALL BEARIN 
© ARTRI D GE mean prolonged bearing life, less lubrication 
and lower maintenance cost. Write for the 


BALL BEARING enumerating many additional advantages. Let 
neers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N, STAMFORD, CONN. ¢ FOUNDED i. 2 
TO WIN THE WAR: Work—Fight—Buy War Savings Bonds! 
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Equipment : os on Land, Sea or in the Air. 








You can’t have spring quality and service without it! 


Proper BALANCE, timing and 
coordination between skilled employees, 
modern equipment and methods, and 
rigid production control are responsible 
for Accurate quality and service—to give 
you the springs and wireforms you want 
. ++ when you want them. 

From the specification stage through 
the precision manufacturing operations 
and the steps of testing and inspection, 
the Accurate organization works in 


smooth, production- building balance. 


ACCURATE SPRING MFG. CO. 
3817 W. LAKE ST. * CHICAGO 24, ILL. 
SPRINGS * WIRE FORMS * STAMPINGS 


60... ELECTRICAL MANUFACTURING, October 1943 


Accurate engineers, too, are specially 
trained to work hand-in-hand with your 
own engineers to produce the precise 
springs or wireforms for the job, thus 
eliminating waste motion, saving time, 
trouble and headaches. 

We know you will like the friendly co- 
operation and product quality which you 
will find at Accurate. When you have 
spring and wireform problems, bring 
them to us. 
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 ERIPLETT 


INSTRUMENATS 


NOTE - Twin Moutoeo Case 
Wirnw Fuce Srze Tripcerr lal 19 aed 
Wiad ELA TaipL.err 
La LULL 


INSTRUMENT 


“SPECS” 


® Minimum case depth. 

® Full standard size rigid mechanism... 
no projecting base. 

® Wider shroud strengthens face: focuses 
attention on scale. 

® Simplified zero adjustment. 

® Sapphire or equivalent jewels. All com- 3 Hores y 
ponent parts finely made and of superior Vel elei? 
quality. ' 

® Balanced Bridge Support. 

® Metal Bridges at both ends. 

® Separate Scale Mounting. 

® Doubly Supported Core. VETTEL EAM AL OFEE ~.F 

Also available in metal case Witn Zrves & Nurs. Onver 


M.S. E789 
NOTE: When space is at a premium and for all 


installations where space is efficiently used, Triplett 

[hin-Line Instruments set a new standard of pre- a TRIPLETT ELECTRICAL INSTRUMENT iO 
cision performance in “condensed” space. For full BLUFFTON, OHIO, U.S.A. 

details write for Triplett Thin-Line Bulletin to The 


Triplett Electrical Instrument Co., Bluffton, Ohio, ere aye Ee ee 


ie kel toe A 3 
APPROVED 4 OF S16 


ELECTRICAL MANUFACTURING, October 1948... 





roo H. P. 


(enlarged illustration) 


.. developed for space saving, 


weight saving, dependability 


—in specialized 
aircraft uses... 


This Oster 1/100 H.P. motor is designed 
for continuous duty in high ambient tem- 
peratures; it operates satisfactorily in 
a 90° ambient — standing up under the 
most adverse conditions in blower ap- 
plications... Behind it stands the 15-year 
performance record of Oster motors, 
used exclusively before the present war 
as original equipment on Oster motor- 
driven appliances. These Oster appli- 
ances, Oster-powered, have long been a 
recognized leader in their field, widely 





used by the armed services and other 
departments of U. S. and foreign gov- 
ernments... Type C-2B-1A is one of many 
Oster motors now being built to pow- 
er vital instruments and mechanisms in 
airplanes and submarines. It is ball-bear- 
ing equipped, built in an aluminum die- 
cast housing. 6, 12, 24, or 115 volts DC; 
115 volts AC .. . For satisfactory results 
that are a credit to your judgment, select 
Oster motors. Let us help you fit this or 


other Oster motors to your requirements. 
M-12 


em 


John Oster Mfg. Co. 


Department E-12 Racine, Wisconsin 
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- 50 CALIBER BABIES 
Spit Bullets from Lightweight 
INSUROK CRADLES 






MELROSE PARK, ILL 


U, there in the fore part of those wings, 
nestled snugly in gun troughs of FORMED 
INSUROK, are batteries of .50 caliber ma- 
chine guns—tough babies that pack a wallop 
—that are rough on anything that gets near 
them. 


Tough, too, are the troughs of INSUROK 
T-700. High impact strength lets them take 
the beatings and be ready for more. Yet, even 
more important is the weight reduction made 
possible by this versatile material. It saves 
priceless pounds wherever it is used. 

INSUROK T-700—a thermosetting, fabric 
type sheet material is also resistant to corro- 
sion and most chemical action. It has low 


heat conductivity and does not support fungus 
growth. 


Under proper processing, it permits simple 


NEW BRUNSWICK. N 


DETROIT OFFICE: 4-252 G. M. BUILDING. DETROIT 2. MICHIGAN 


FOUNDED 1868 





and some compound bending and has limited 
drawing characteristics. 

The forming can be done without requiring 
complicated, costly dies. Size and shape vari- 
ations and specification revisions can be easily 
met. It is therefore particularly well adapted 
to both large and small run, war-product 
applications. 


Richardson Plasticians will be glad to assist 
in the application of any of the many grades 
of Laminated or Molded INSUROK for pres- 
ent or contemplated products. Write for com- 
plete information. 


NT OLN. WN Eta en 


The RICHARDSON COMPANY - 


NEW YORK OFFICE WEST STREET. NEW 


ELECTRICAL MANUFACTURING, October 





1943 ... 





63 













BATTLE 
STATIONS 


-0n We double 


There goes the air raid alarm. 
And here they come, the fighter 
pilots ... scrambling madly for 




































their waiting planes. Y ou'd hurry 
too if you were in their shoes, be- 
cause time grows mighty impor- 
tant right then. Only a split sec- 
ond can make all the difference 
between getting upstairs in time, 


and maybe not getting off at all. 


Speed is vital, too, in the building of all the tools and weapons our fighting 
men need. Speed, that is, consistent with good workmanship. 

The young lady pictured at left is helping to send electrical instruments to 
battle stations faster, and in greater volume, than ever before. Hers is the delicate 
task of fastening the top hair spring to the armature. Note how the specially 
designed jigs not only speed her work, but insure accurate, precise assembly. 

This single operation, all by itself, can 
not materially reduce the time required to 
build an instrument. It does serve, however, 
as a small indication of the many new ideas 
and refinements that have enabled Simpson 
to make such great strides in instrument 
manufacture. 

In all Simpson instruments and _ testing 
equipment you will find a basically superior 
type of movement which required a slow 
and costly method of construction only a 
few years ago. Today, in the Simpson plant, 
this greater accuracy and stamina is a mat- 
ter of mass production. 









SIMPSON ELECTRIC CO. 
5200-5218 W. Kinzie Street 
Chicago 44, Illinois 
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INSTRUMENTS THAT STAY ACCURATE 


Buy War Bonds and V Stamps for Victory 
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SHE ISN‘T VERY GLAMOROUS RIGHT NOW 
—she’s much too busy winning the 
war to take time out for fluff. But 
fighting men on every front, in every 
plant will remember her. How she 
climbed right into coveralls and went 
to work—testing bullets, sorting car- 
tons, bonding plywood, making steel 
... How she went to work at the 
front, too—getting messages through, 
helping to take pictures, saving lives 
through X-Ray, spotting planes, aim- 


ing guns... 


IN 194-X her popularity will be even 
greater. She’ll have time again for 
glamorous jobs as well as the dirty 
work she’s not afraid to do. She’ll be 


making possible two-way television, 


A 


ROEBLING/ 





piloting skyliners for weekends in 
Europe, producing and controlling 
power by radio, extending the vision 
of research... 


CONCERNS IN THE ELECTRICAL FIELD that 
intend to go on with electron tubes 
to even newer, more exciting jobs 
when Victory is won will find that 
Roebling has been planning along 


those lines, too. More than planning 


~ ROEBLING 


ELECTRICAL WIRES AND CABLES 


ELECTRICAL 





—for in meeting war’s tough specifi- 
cations, Roebling is learning new 


things for peace. 
For today’s needs and tomorrow’s 


plaris rely on Roebling as your source 


for electrical wires and cables. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 
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Laboratory Standards. . . Precision DC and 
AC Portables . . . Instrument Transformers 
. .. Sensitive Relays... DC, AC, and 
Thermo Switchboard and Panel Instruments. 








Photronic Cells now being made for war purposes only, hold many 
new possibilities for design engineers searching for better methods or 
new products for post-war markets. 

The improved Type 3 photo-cell has a marked increase in sensitivity 
and can be produced in various outputs and various linearity factors, 
to meet specific circuit requirements. They can be matched in spectral 
sensitivity, too; to give practically the same spectral response curve 
throughout the color spectrum. And since the fatigue factor has been 
materially reduced, their response is more uniform, and far more rapid. 

The development of the Type 3 is the result of continued research 
and experience in the processing of photo-cells dating back to 1930... 
the year in which WESTON introduced the first American-made com- 
mercial cell of the barrier-layer type. 

Type 3 Photronic Celis can be supplied in various styles and cases, 
as well as unmounted in a variety of shapes and sizes. Complete 
technical data, in booklet form, available to design engineers on request. 
Weston Electrical Instrument Corporation, 582 Frelinghuysen Avenue, 
Newark, New Jersey. 





*PHOTRONIC —A registered 
trademark designating the 
photoelectric cells and photo- 
electric devices manufactured 
exclusively by the Weston 
Electrical Instrument Corp. 


Specialized Test Equipment... Light 


Exposure Meters...Aircraft Instruments... 
Electric Tachometers...Dial Thermometers. 


FOR OVER 54 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 
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This generator armature has 
been “Harvelized” by Hanson- < T Ee = 4 & ft 3 4 b b K 
Van Winkle-Munning Company. rd 


They use Harvel varnish because 





— (1) bakes quicker — (2) bakes 


harder — (3) does not become brittle Yr INSULATION nUTSHELL 
— (4) lasts longer: Vo i n q 


ROM the shell structure of the familiar Cashew nut It polymerizes to a solid infusible state and will not 

comes a natural phenol which is the basic component soften or “throw-out” at high peripheral speeds. 
of Harvel Insulating Varnishes. The discovery of this 
unique insulating ingredient which has been utilized 
by Irvington in the manufacture of a superior insulat- 
ing varnish is the result of exhaustive research and an 7 
experience of over thirty-six years in making all types Because the unusual features of Harvel varnishes are 
of insulating varnishes. not all disclosed by ordinary laboratory methods of 
testing, why not get these facts first-hand? We will 
gladly send you a generous sample for testing. See for 
yourself how Harvel varnishes are superior for use with 
any type of insulation — for application on equipment 
wound with Formex and Formvar coated wire, Fiber- 
glas, cotton, asbestos, and paper or enameled wire of 
all classes. 


Harvel varnishes have excellent dip-tank stability— 
exceptional penetrating power—and contain no objec- 
tionable solvents. 


Harvel varnishes have many excellent insulating 
properties which add years to the life of motors, gener- 
ators, transformers and other electrical equipment. They 
possess the highest safety factors even when operating 
under excessive heat, heavy over-loads and in atmos- 
pheres where acid or alkali fumes and abrasive mate- 
rials are present. For example: ; 

Motor failures in a large chemical plant occurred For — et les, had for technical assistance on un- © 
every three months until Harvel varnish was used. Now, SE PE RE ages I . 
three years of uninterrupted service on these same 
motors is not unusual. This is typical of Harvel per- 
formance under extreme conditions. 













Harvel reduces the time necessary to produce a unit 
of electrical equipment by cutting the average baking 
time in half on applications involving multiple coats. 


eel 





MV CHG LOPE 


VARNISH & INSULATOR CO. 
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In your morning paper Whose only command is... 
It's only an arrow Get the story! 
Creeping toward a dot on the map... * * * 
Helping him get the story through 
; But out there Relaying it from field radio 
Where the angry earth To command outpost 
Convulses under your feet To towering Mackay Radio 
From the thundering steamroller charge Trans-Atlantic radio telegraph station 


It’s hell on wheels 


Is the voice and ear of electronics 
As the tanks attack at dawn 


The vacuum tube... 


gs ner es Giving wings to his words 
Just as it helps plane and tank 
And close on their clawing heels “Work together better 
Spattered with the same mud and lead Because they can talk together” 


As the mopping-up forces 
Comes the soldier with the typewriter . . . 
pa The war correspondent 


* * * 


Here at I. T. & T.’s manufacturing associate 
- Federal Telephone and Radio Corporation 


Wilber for badmine a headline aoross : Where a great many of these tubes are made 
g 


she world or bringing i into your When you read his eye-witness account Our hats are off 
home, Federal is a leading manufac- Of how this town was taken To the men who use them 
, 7 . . 

turer of radio transmitting and receiv- Read between the lines To speed victory... 

ing tubes, including the giant tubes used And give a thought Some day they'll help men 

by Mackay Radio in its world-wide To the man under the helmet Build a better world 

Communications Service 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad St., New York 5, N.Y. 
«Manufacturing Associate: 

¥ 3 S* FEDERAL TELEPHONE AND RADIO CORPORATION 
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CHECK ALL FOUR! 





















supervise the making of the component parts 
but added to that, intélligent, 
imaginative engineering assistance. | 









3. Fast service—the abilityto meet ¢ ergenci 
as well as consistent ‘‘usual’’ deliv 


The = Callies: Lange Corporation 


en. oe a 


irements. 


instance: 





The Curtiss-Wright rporation harnesses 
tremendous forces to drive modern aircraft. The pitch 

of Curtiss Electric Propellers is controlled by a 
Proportional Type Governor of which an essential part 


Safety switch assembly. In this, tiny all-important 





te supplied by Callite 


Tungsten... 






fe-dependable 


uniformity 
cision produc- 
Onsibility and 


ely f on Callite Contacts to 


tion. Where great 


stamina rests On your 


give unfailing performance. 





Callite Tungsten Corporation. 
¥=39th Street, Union City, N. J 


\ONTACTS 


MATERIALS ¢« ETC. 
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INSULATION 
U forint feitiat 
and Fhysizal 


AT LOWER UNIT COSTS. 





Two facts stand out from the results of impartial laboratory tests of Kappa 
Cellulose Acetate Rayon Tapes and have been confirmed by the experience of 
leading electrical manufacturers who have used this new and superior product 

First, that the electrical qualities and performance of Kappa wound coils 
are better...dielectric breakdown of tested samples being as much as 50% higher 
than for standard coil winding materials with the same number of varnish dips. 

Second, that the inherent good qualities of the new type fabric itself 
promise finished insulations that will be more resistant to the effects of heating 
and aging with consequent longer coil life. 

Kappa Tape advantages can today help you to produce higher quality 
windings with economy in material and varnishing. Kappa Tapes are IMME- 
DIATELY AVAILABLE in standand widths and con - 
sistent mil thicknesses. Write for long length test 
samples and copy of the KAPPA TECHNICAL 
{ & Ll l u Ll 0 5 £ i. A { t T A T E BULLETIN containing detailed resultsof all tests. 

Wm. E. Wright & Sons Co,. Industrial Textile Divi- 
R f y 0 n sion, Box 38, West Warren, Mass. 


ro 
fe Mark Reg. U.S Pot 


@ COMPLETE IMPREGNATION 


C0 iL = il i qi Fy i i G @ HIGHER DIELECTRIC 


@ LESS VARNISH BUILD-UP Complete test and Tech- 


nical Data and prices 


@ FEWER VARNISH DIPS in this new Bulletin, 
ree on request, 
fi q 


@ SUPERIOR FINISH 
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typical of DW- 
DRM meh ee ws 
mstruments 
Also ovailable 
in molded Tex - 
tolite case 


ELEMENT ASSEMBLY 


Approx twice actual size 


CMa Ml CM MM lee al 
made possible by the internal-pivot construction and by 
securing all parts solidly to the cast-comol magnet 


HESE new instruments are especially well suited 

for use in radio; other communications equip- 
ment, and naval aircraft--wherever d-c or r-f 
measurements are desired. In most ratings, they are 
approximately one inch deep. 


Thinness is obtained by the internal-pivot con- 
struction. But this design affords much more than 
thinness. 


The elements, on account of their high torque and 
large-radius pivots, are well able to withstand vibra- 
tion. High torque combined with a lightweight mov- 
ing element results in fast response. Good damping 





THINNESS obtained by the use of internal pivots—pivots 


mounted on the inside of the armature instead of the outside 


sectte HIGH FACTOR OF MERIT scstne ton» seane 


weight moving element and relatively high torque 






Volt-ammeter in a molded Tex- 
tolite A-N case, typical of 
DW-53 instruments for aircraft 


makes for ease and accuracy of reading. Large clear- 
ances help to insure reliable operation. 


All these features add up to a high factor of merit 
and all-around fine performance. 


For complete information on ratings, prices, di- 
mensions, and specifications, ask the nearest G-E 
office for Bulletins GEA-4064 and 4117, or write to 
General Electric, Schenectady, N. Y. 


GENERAL @ ELECTRIC 


602- 49-6200 
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“GRIP-IT” 


The Solderless Terminal That 


STAYS PUT 


ERMITS uniform installation with 
unskilled labor. Provides a strong 
mechanical joint that withstands severe 
vibration. 
Used by leading electrical contractors. 
‘ Approved by prominent electrical en- 
y fr ae gineers. 

iz ’ Cut down installation time and save 
valuable man-hours by using “Grip-it’’ 

Solderless Terminals. 


IN THREE FINISHES 
Silver Nickel -| =; Hot Tin 


Send for Samples and Quotations. 
Let us have your prints and specifications. 


Quick response to inquiries 


STEWART STAMPING CO. 
621 East 216th St., New York 67, N. Y. 
BUY MORE 
_ WAR BONDS _. 
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ALL OVER BUT THE SHOOTIN’ 


Is Hitler washed up? We don’t 
know. But we do know that thou- 


sands of planes, ships, tanks and | 


bombs are pointed his way, helped 
by springs. And that the design 
of many of these springs can be 
facilitated by reading ‘‘Science in 
Springs’’. Your copy is now ready 
for you and will be mailed im- 
mediately on receiving your nag 
on your business le 





_ 


rr as 





B4+hshsw BRELAN DBS 


GC a cluster of draftees, in a barrel of 
e apples, in a clip of shells, in a batch of 
springs... in every quantity made by nature 
or man... there are variations from any chosen 
standard. What those variations are and why 
they occur it is often important to know. 
When springs run into millions, statistical 
control must be exercised to bring the largest 
possible portion within the desired specifica- 
tions. Statistical control of springs uncovers 
the gremlins of quality and production, 
detects underlying causes for variations, con- 
trols or eliminates them, anticipates changes 


AT YOUR COMMAND 1 
Write, Eee 


, w 
wT id ‘ 


PE bid 


Ps nGuide 
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Trap Gremlins in Springs 


in quality. In the example below, a sample 
lot of springs was tested for load and length 
and readings noted. From the results a fre- 
quency curveof variations and a “skyscraper” 
chart were prepared. The height and location 
of the “Skyscrapers” show how many, and 
how much springs vary from given speci- 
fications. Statistical control iseveryday work 
at Hunter, a matter-of-fact part of insuring 
the ONE right spring for your job. 


Varied and interesting answ=-— 
sented in our last advessi 


those inte 
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HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 
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Colt Reputation 


‘Before 1850 Colt had built a reputation for 
making the finest revolvers. How well that repu- 
tation has been maintained is best proved by the 
overwhelming preference today for Colt Revol- 
vers and Automatics by men who know guns. 
The craftsmanship that built and maintains this 
reputation is present in the complete line of Colt 
Electrical Products. 


r COLT TYPE A HEAVY DUTY INDUSTRIAL 
SAFETY SWITCHES 

“Quadbreak” (illustrated) for 575 Volts 
“Dualbreak” for 230 Volts. 

Interlocking corner ... single throw... 
quick-make and quick-break . . . pistol-grip 
handie for close banking . . . multiple circuit 
ruptures. 


Write for Coltalog describing all Colt Elec- 
trical Products. : 


Eng ineoed SAFETY SWITCHES 





OLT 


COLT’S PATENT FIREARMS MFG. CO., ELECTRICAL DIVISION, HARTFORD, CONNECTICUT 
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‘WESTERN 
COMPANY 


600 E. Second Street 
Los Angeles 54, California 


Eastern Sales Offices : 


PPRASRRSSSR AACS eee P eee Sees esseReeeee tessa eeeeeeses 
° WESTERN LITHOGRAPH CO., 600 E. Second St., Los Angeles 54, Calif. 
215-05 27th Ave., ~ side Send item checked by return mail 
L. I,, New Yor ff oO Trial order of 100 cards (3300 labels) @ 12c per card. Nos. 1 to 33 on each caru. 
21 East Van Buren Street, (CJ Samples, price list and catalog 
Chicago 5, Illinois 


216 E. Tenth Street, 
Kansas City 6, Missouri 


QUICK — EASY TO 


SCORES of prominent manufacturers and 
service organizations in the aviation, electrical 
and electronic fields are using these quickly-ap- 
plied, easily-read wire identifiers to speed pro- 
duction, save man hours and reduce costs. 

You can use E-Z-Code Labels for every type of 
wire assembly and on conduits, cables, tubing, 
etc. And they speed maintenance and repair 
work, too. Use E-Z-Code Labels and you avoid 
wire confusion . .. even green hands can identify 
the right wire when it is E-Z-Coded. Made of 
flexible, durable material with transparent coat- 
ing. Ready for use . . . no moistening necessary. 
Available in standard code numbers and “tailor 
made” with special symbols for your specific re- 
quirements. Use the coupon. 


EACH WIRE CODED 


Name 


Firm 


LABELS 


APPLY AND READ 


Address 


City 
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Low Loss Steatite Insulators and Assemblies 


In addition to thousands of styles and shapes of 
low loss Steatite Insulators, we also manufacture 
many with METAL FITTINGS ATTACHED, ready 
for use. These include standoff, lead in, strain and 
other standard lines of Steatite Insulators. 


Stupakoff Steatite Insulators are made to your 
specifications with or without metal attached. In 
addition to attaching preformed metal fittings, we 
plate ceramic insulators with ferrous and non- 
ferrous metals. Subsequent to applying this metal 
to ceramics, we machine or grind the metal surfaces 
to precision tolerances, as required. 





| achievement” 
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BUY MORE WAR BONDS 





STUPAKOFF CERAMIC AND MANUFACTURING CO. 
LATROBE, PA. 
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Ir you believe in the future of America as we 
do, then we're asking for an appointment im- 
mediately after the victory has been won... 
when a bright new era awaits us all. 

Perhaps we can talk about a coil problem 
... how thoroughly we’re organized to help 
you on such a problem only military censor- 
ship forbids telling now. Or it may be that 
you manufacture your own coils and will be in- 
terested in discussing magnet wire—any shape 
—any insulation that your operations require. 


———4 





Y COrka— 


As a matter of fact, perhaps we can get to- 
gether now, but if it happens we can’t, remem- 
ber we have a date in and for the future. When 
we both can keep it, you can again take advan- 
tage of Anaconda service and the benefits 
derived from the single product control “from 
mine to consumer”’ backed by years of contin- 
uous metallurgical experience. ae 


ANACONDA WIRE & CABLE COMPANY 
A pA 
from 


General Offices: 25 Broadway,New York 4 
Chicago Office: 20 N.Wacker Drive 6 
Subsidiary of Anaconda Copper Mining Co. 
Sales Offices in Principal Cities 
This familiar trade-mark 
symbolizes the best ef- 
forts of modern research 
and production. 










a 


A, 


ANACONDA WIRE & CABLE COMPANY 
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The Marine Diesel 
Engine 1s AY ~~ ‘th 























































































































U MIGHT WONDER at the connection 
between a Marine Diesel engine and 
a dragline crane. The crane’s is a back- 
breaking job in all kinds of weather, 
and maintenance must be taken with a 
grain of salt. Knowing this, crane com- 
panies wisely choose the Torrington 
Needle Bearing, famed for high load 
capacity, efficient lubrication and mini- 
mum service attention required. 

Now the Marine Diesel engine is 
something else again—a miracle of com- 
pact engineering design that’s got to be 
so thoroughly dependable...so all-fired 
ready at the bark of a command that 
selection of even small parts becomes a 
major consideration. So the Marine 
Diesel designers, too, specified the 
Needle Bearing—for its small size and 
reliable performance. But they discov- 
ered some other features that were right 
“on target,” although hardly expected 
in a bearing. 

The low starting friction of this unique 
anti-friction bearing, for example, 
meant quicker engine response, and 
maybe sub and PT-boat crews don’t 
appreciate that. High load capacity 
helped prevent overloading, keeping 
more ships in fighting trim more of the 





time. The Needle Bearing’s light weight 
saved pounds on board for fuel and 
ammunition, while its ready availa- 
bility for essential applications enabled 
engine builders to go ahead on the 


NEEDLE BEARINGS— 
ALL TYPES—ALL SIZES 


NEEDLE BEARINGS TYPE DC 
are complete, self-con- 
tained units consisting of 
a full complement of roll- 
ers and a drawn, hardened 
outer race. They offer the 
advantages of small size, 
low cost, high capacity— 
and easy installation. 


NEEDLE BEARINGS TYPE NCS con- 
sist of a full complement of rollers 
and a relatively heavy hardened 
outer race. They are furnished 
with or without inner races. Needle 
Bearings Type NCS are adaptable 
to heavier loads than Needle Bear- 
ings Type DC 


NEEDLE ROLLERS TYPE LN 
are produced in a range 
of types and sizes for 
assembly on the job into 
| ow-cost, high-capacity, 








anti-friction bearing units. 

Our engineering depart- 

ment will be glad to advise on the correct 
size and type for any application. 





TORRINGTON NEEDLE 
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Marine Diesel production that helped 
turn the tide in the battle of the Atlantic. 


HAS THIS GIVEN YOU AN IDEA for your post- 
war designs? You may find the answer 
to one of your problems in the Needle 
Bearing’s unique combination of fea- 
tures. For these are what your custom- 
ers have been educated by war’s devel- 
opments to want in the peacetime prod- 
ucts they plan to buy. Light weight, 
compact design, ease of installation, in- 
frequent maintenance, long life—here 
are Tomorrow’s sales points, and they 
add up to the Needle Bearing. Let a 
Torrington engineer show you how you 
can adapt the Needle Bearing’s advan- 
tages to your product’s design. For pre- 
liminary information, send for Catalog 
No. 117 which lists sizes, types and 
ratings, together with a list of typical 
applications. 


THE TORRINGTON COMPANY 
Established 1866 © Torrington, Conn. * South Bend 21, Ind 
Mokers of Needle Bearings and Needle Bearing Rollers 


New York Boston Philadelphia $ =, 
Detroit Cleveland Seattle 2 


San Francisco Chicago Los Angeles a 
London, England % 


Toronto =m 
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Why is it that some 
motors, seemingly worked to death, just don’t burn up? 

The most probable answer is that those motors are 
equipped with built-in Klixon Protectors. For a Klixon 
Protector won't let a motor burn up... either from 
overloading or overheating. You can get all the good 
out of the motor... you can get peak capacity from 






t4fet ase ate 


it... but once it gets dangerously hot the Klixon 
Protector automatically turns the motor off until it 
cools sufficiently to operate safely again. 

Call it good luck or anything else, motors with built- 
in Klixon Protectors relieve you from burnouts, re- 
pairs, replacement costs and production slow downs. 
Insist on them, always. 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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They wanted 


METAL STRIP 


VV, the thickness of 


THIS PAPER 






EDGE VIEW OF A PAGE 
FROM THIS MAGAZINE ——> 


EDGE VIEW OF 0.00075-INCH 
NICKEL STRIP 


MAGNIFIED APPROX. 25 TIMES 


... and they found that 0.00075-inch 
strip with exactly the combination of 
properties they wanted is a regular com- 
mercial product in INCO Nickel Alloys 


Whenever you need a metal with a 
combination of unusual properties... 
Look for a ready answer among the 
INCO Nickel Alloys. It makes little dif- 
ference whether you want heavy hot- 
rolled plate two inches thick, or strip 
as thin as the foil illustrated here. 
This strip is made of Pure Nickel for 
a delicate electrical application which 
requires corrosion resistance and high 
mechanical properties in very fine 
strip. Of course, every step through- 
out the repeated annealing and re- 
rolling operations is a precise, critical 
test of the metal rollers’ skill. Even the 
air must be kept clean, for a particle 
of grit or dust on the metal could per- 
forate it during the rolling operations. 
Nevertheless, this thin nickel foil is a 
regular commercial product of the 


Somers Brass Company. el 
ard 
All of the 8 INCO Nickel Alloys are immune to 
rust. All are high in strength and toughness. In A’ 
addition, each alloy has individual properties 
that make it uniquely suited for special appli- ad 
cations. Am 
“Tremendous Trifles,"" a booklet which dis- fp 
cusses the properties, sizes and forms of the S10 
8 INCO Nickel Alloys, will be sent to you on re- anc 


quest. The International Nickel Company, Inc., 
67 Wall Street, New York 5, N. Y. 


Pa Wes 


. <— oe MONEL « “’K” MONEL - “S MONEL + “R” MONEL 
INCO NICKEL ALLOYS — = ww. “cower 2°Micin mom 


Sheet. . .Strip...Rod...Tubing...Wire...Castings 
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® Lamson sheet metal screws are stocked in three stand- 
ard types for metal and plastic applications. Types 
“A”, “C” and “Z” are available with slotted, Phillips 
or Clutch Head. Type “C” se/f-tapping screws have 


American National Standard thread. Lamson & Ses- 


sions maintains stocks of these standard fastenings 


and all shipments are contingent upon priority status 


of the purchaser. For detailed lists refer to the Lamson 

Blue Book which should be in your files. Ask for a 

copy if you do not have one. Samples of Lamson sheet 

metal and self-tapping screws will be sent on request. 
e 


THE LAMSON & SESSIONS COMPANY - Cleveland, Ohio 
General Offices, 1971 West 85th Street 


LAMSON & SESSIONS 


BOLTS NUTS oe? ie ies 


CAP SCREWS + * SPECiaawe 


Your Jobber Stocks the Lamson Line 





j 
¢ 
& 


YNOW 3 TVPES OF 
70 HT 
















Comparative Analysis of 3 Corning 
Coil Form Methods 















MULTIFORM 
COIL FORMS 


BLOWN 


PRECISION GROUND 
COIL FORMS 


COIL FORMS 


See 













O. D. Diameters 9/16" to 12” %" to 1% 
i a 


Lengths 0.70” to 101/o” ¥_" to 6 


Wall Thickness 3/32" to We" Ve" to ¥" | 3,64" to 3 16” 





















Maximum Threads 7), 
ger tach 32 12 | 24 
: —-- Ft 
+ 2% but not i 
Tolerance less than + 0.010 t 0.015" on root + 0.002" on root 


Aas diameter of thread diameter of thread 


= 


| 
Za 1 
Mold formed Punched or ground | Punched or ground 
—P eas 
| 





— 4 


Metallizing 
a 


Yes Yes Yes 


——— ; = 
No. 707 or No. 774 


















Types of Glass No. 790 Only No. 707 or No. 774 





Comparative Properties of Corning 
Coil Form Glasses 


















































| | 
#790 #707 #774 | 
r | | YLTIFORM COIL FORMS 
Maximum Operating Temperature | M ‘ ~lass Works 
(°C) 800 425 500s soe Corning Glass 
} 7 a a | This exclusive a? 1s with all-roun 
Linear Expansion (0-300°C) | ~ | : | hod offers coil oe teristics +--+ * yet 
° 1 8.5 31 32 | me . sctrical characteris ‘ew LOW 
| ee superior electri “. any quantity. © 
. 4 i eoiihisies | sve derately priced im a0y ot a ptable to 
Water Absorption— 24 hrs.(%) < 01 | modera . ‘ . Most a P : 
None None er" f ansion 1 sle 
‘ & sciiere coefficient © cae or where multif 
Vol Resistivit +C4 sha ; > ours. 
log Rat 20°C 13.0 | 17.0 14.7 complicate : Good thread contow 
sdhaoanindg holes are teed § pplying mounting 
° | T 7 : lized for appt” s om 
eaeeennt a | we — — ——— terminal clips. Made fr 
+ : a . nblisres 
P.F.—20° C—1 MC 0.18 0.06 a, lass only. 
No. 790 g}4 


















L.F.—20° C—1 MC 





“PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works 
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BLOWN COIL FORMS 
quantities of 12,000 to 15,000 
PRECISION GROUND COIL FORMS 


In minimum 
units for No. 774 glass, this Corning metho 
i at rock-bottom prices. 
This method, while slightly more expen- 
es most accurate thread con- 


s coil forms 
Forms are unusually strong mechanically 
and are transparent for easy inspection of sive, produc 
internal assemblies. Can be metallized for tours. Adaptable to any quantity. Has ad- 
applying mounting assemblies OF termina vantage of transparency. Mountings OF 
No. 707 glass terminal clips can be applied by metallizing. 
Made from either No. 707 or No. 774 


clips. Can also be made from 
in limited quantities by hand molding, for 
glasses. 


the duration. 


prov ide 


Cornin ; 

g Glass Work 

eer ey Division D > 

-orning, N. Y. ge age 


fi ll tor orni zg C l fi I ethods 
T lease send me the u story on ( rnin Ss 5 O1 orm m 


MAIL COUPON TODAY 


Ci nuns 
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METALLIC 
RECTIFIERS 





Sulphide 


SF vcinezs are finding new ways to do 
old jobs—more practical ways to do 
new jobs—as they discover more and more 
applications for Metallic Rectifiers. Jobs 
once thought impractical or impossible are 
now every-day occurances. The Rectifier 
has worked its magic in pointing out the 
simple, economical, efficient way. 


Our Engineers want to help you develop 





Selenium 


modern Rectifier applications. Tell us your 
problems involving Metallic Rectifiers, D.C. 
Power Supplies, and conversion assemblies. 
We shall be happy to work with you—with- 
out obligation. 

Write today on your business letterhead 


for Bulletin 65 giving full details on B-L 
Metallic Rectifiers. 


THE BENWOOD LINZE COMPANY «= ST. LOUIS, MO. 


Designers and manufacturers of Copper Sulphide and Selenium Rectifiers, 
Tite mel: (ieee ee eer ae yy Tl ae lait ae ee 
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HARD PENCILS ON WHITE-X MAKE 
SHARPER DRAWINGS AND PRINTS 


You can’t draw a fuzz-edged hard-pencil line onWhite-X, 


FOR IMMEDIATE DELIVERY 
Fine tracing media and sensitized papers ready 
for delivery from the following cities. Just phone 
Atlanta JACK. 2121 Los Angeles MUT. 2341 

























and prints—white, blue or tracing copies—made from 


: : Birmingham 3-8183 Memphis 8-6796 
pencil drawings on its base of glass-like transparency Boston UBERTY 4690 Milwaukee MARQ. 7246 
Buffalo CLEVE. 0370 NewOrleans RAY. 0331 


have a definition as sharp as carpet tacks. White-X has a Chicago KEY. 7000 New York WIS. 7.7678 
Cincinnati MAIN 2664 Oklahoma City  3-6306 


dust-repellent high-gloss back, is moisture resistant on Chahei COTW Ouke xusmcie 


: “1: . r Columbus MAIN 3420 Philadelphia LOM. 7044 
both sides and has cloth durability. Once used, White-X see seine Shims aie 
is, thereafter, “standard” for better workmanship. Dayton = ADAMS VTE Fortand =ATWAREN GON 

Denver MAIN 5161 St. Louis CHESTNUT 0688 
Detroit RAN. 8483 Salt Lake City 4-7823 
Fr. Wayne ANT'Y 4142 San Diego FRANKLIN 1344 
Fort Worth 3-3244 San Francisco DOU. 5975 


Hollywd GRANITE 4188 Seattle MAIN 4022 

2 Houston CAPITOL1233 Tampa M-8377 
OYTO A Indianapolis MKT. 4466 Toledo ADAMS 7224 
° Jacksonville 5-2166 Tulsa 3-0168 


Kans. City VICTR 7881 Washington NATL 4063 


SCRE EMU MMT Ceres 2494 Wiha 272 


or by mail or phone to our Chicago office. 
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WHEN OUNCES FEEL LIKE POUNDS |. 


*Reg. U. S. Pat. Office 
1230 SIXTH AVENUE 
ROCKEFELLER CENTER, NEW YORK 20 


UNITED 
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s | ...ASSAULT TROOPS USE LAYTEX’ 


You know how it is. You slog along all day under full equip- 
ment. At first you don’t mind the weight very much. But as 
the hours crawl along, everything you’re toting gets heavier 
and heavier. The canteen you didn’t notice in the early 
stages now weighs as much as your rifle did then. And your 


rifle feels like a howitzer. Every ounce turns into a pound. 


That’s why ... when you’re moving fast and the going is 


tough ... it’s smart to use Laytex Assault Wire. 
A full mile of Laytex Assault Wire weighs less than 30 pounds. 


Laytex Assault Wire has a breaking strength of 50 pounds 


per conductor and a talking distance of more than 5 miles. 


Laytex resists concussion and a wide range of tempera- 


ture changes. 
It is flexible and waterproof, strong and tough. 


Conductors are accurately centered and the weight of in- 
sulation and the diameter of the insulated conductor are 


kept at the minimum. 


All this adds up to the fact that one man, wearing a breast 
reel of Laytex Assault Wire can move swiftly and easily. 


One man can maintain sure communication with opera- 


tional headquarters. 





Listen to the Philharmonic Symphony program over the CBS network 
Sunday afternoon, 3:00 to 4:30 E.W.T. Carl Van Doren and a guest star 
present an interlude of historical significance. 


STATES RUBBER COMPANY 
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EVERY MATERIAL HAS ITS PLACE... 





A great deal has been told about the application of all kinds of 
Porcelain shapes. There are some applications for which no other 
material is suited as well as Porcelain. 

Time has proved to designers and engineers that for many 
products PORCELAIN IS BEST. 

Illustrated are a few of the many, many varieties of shapes, 
molded in Porcelain, to meet special requirements The primary 
advantages are: resistance to corrosion, acids, thermal shock, 
arcing; high insulation value; permanence; mechanical accuracy. 

Any of the companies listed below will be glad to experiment 
with you, on new designs, or new applications of Porcelain. How- 
ever, if your precise needs are known, Porcelain can go to work 
for you, promptly. 

There is no long delay or expensive wait for component parts. 
Quality, uniformity and economy are all factors that have resulted 
in the extended use of Porcelain. 





88... ELECTRICAL MANUFACTURING, October 1943 


ror some propucts PORCELAI 





N IS pest 










Sponsored by the following members of the 
ELECTRICAL PORCELAIN SECTION 


NATIONAL 
ELECTRICAL 
MANUFACTURERS 
ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE, AKRON 14, OHIO 
THE COLONIAL INSULATOR CO. 
973 GRANT STREET, AKRON 11, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. 


P.O BOX 272, MACOMB, ILL 


KNOX.PORCELAIN CORP. 


KNOXVILLE |, TENN 
THE LOUTHAN MANUFACTURING CO 
2000 HARVEY AVE, EAST LIVERPOOL, OHIO 
PORCELAIN PRODUCTS, INC. 
1241 WEST FRONT STREET, FINDLAY, OHIO 
SQUARE D COMPANY 


6060 RIVARD STREET DETROIT It. MICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE, TRENTON 9, N ) 
THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, ONIO 
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For cramped quarters, where space limitations make the use of 

a lever switch impossible, the Mossman 061T Heavy Duty Turn 

Switch is the practical answer to design problems. 

Its width of 1'¢,” permits mounting in a narrow space. This side 
A Heavy Duty mount switch can also be made moisture-tight by means of a 

packed joint with gland nut. 


Switch that Design of the 061T Heavy Duty Turn Switch permits unusual 


flexibility of circuit arrangements. The double pile-up provides 


Mounts any for the use of a wide series of combinations of contact as- 


semblies which may be built up to suit specific requirements. 

j “Wea” Space The O6IT is of the three-position type with locking and non- 
locking action in either position one or two and locking in 
position O (center). It may have a two-position action by the 
use of a no throw stop in either position one or two. 










































Donald P. Mossman, Inc., 6133 N. Northwest Highway, Chicago, (31) Illinois 


Features of the Mossman 
061T Turn Switch Include: 


1. Standard heavy duty contacts 
are of 3/16” diameter fine silver for 
10 amperes, 110 volts A.C. (non- 
inductive). For extra heavy duty 
5/16" silver alloy contacts can be 
provided for 20 amperes, 110 volts 
A.C. (non-inductive). Other contact 
materials are available to meet 
special conditions. 


2. Contacts are spun into plated 
phosphor bronze springs. Ample 
wiping action of the heavy duty 
contacts insures clean contact sur- 
faces, and provides rapid liberation 
of heat and resultant efficiency 
with longer life. 


3. Spring contact pile-up insulators 
are Bakelite wafers assembled un- 
der pressure to insure against dis- 


Stops ore set in mounting plate 


tortion. Edges are coated with to effect locking, non-locking 
Bakelite varnish. All insulation speci- owe ih Nh hil ee 
ronze springs have spun-in 
fications conform to the highest heavy duty contacts. Contact 
standards. assemblies may consist of 12 
3 springs per pile-up, 24 springs 

4. Stops are set in mounting to erry) 


effect locking, non-locking and no- 
throw positions. Lever action can be 
supplied with change from two- 
position to three-position; also from 
locking to non-locking and vice 
versa. 


This Mossman O61T Turn Switch is 
one of a line of precision electrical 
components which includes many 
types of heavy duty multiple circuit 
lever switches, turn switches, push 
switches, plug jacks and special 
switching components. 


Knob mounted with gland nut Mossman O61T Heavy Duty Turn Switch 


for moisture tight installation Illustration shows 7 dae fexonat-y) mounting 








A new comprehensive catalog is 
now on the press and will soon be 
available to design engineers. 
Write for your copy NOW. 


MOSSMAN 
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Look over your designs! Wherever you now use a jam nut— 
lockwasher and nut—or plain washer, lockwasher and nut... 
more than likely you can replace with a single Self-Locking 
PALNUT. This saves from 60 to 80% in weight, reduces space, 
cuts assembly time and labor up to 50% . . . while giving your 
product unfailing, double-locked security under vibration, stresses 
and shrinkage of parts. 


Self-Locking PALNUTS are single thread, spring tempered lock- 
nuts. They are light in weight, require small space, apply easily 
and speedily with hand or power drivers, withstand high tem~ 
peratures and are very low in cost. Used for over 15 years on 
all types of radio, electrical and mechanical assemblies. 


Immediate Delivery <°",":7°°< °° PNO"S 


in a wide range of sizes, 
finishes and materials. Send details of your assembly for specific 
suggestions and samples of PALNUTS. 


Double Locking 


When the PALNUT is A 
tightened, its arched slot- 


ted jaws grip the bolt - 


-_ 
. . SOM 
like a chuck (B-B), while PSP¥ ------- Ps 
spring tension is exerted 


upward on the bolt 
thread and downward on the part (A-A), securely lock- 
ing both. 


TAC eT eee 
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FROM AIRCRAFT AMMUNITION BOXES... 
EXPENDABLE UTILITY CASES FOR 194X? 


Arcuitect George Nelson has long felt a Basing his plans on use of a similar material, 
need for standard furniture units lower in cost laminated on a mandrel into continuous, hol- 
... lighter in weight... and of wider utility low lengths, Mr. Nelson has developed the 


than cases, cabinets and chests now on the interesting suggestions below for producing 4 
market. But not until he heard the story of the 


wide variety of space-saving units . . . suitable 
plastics boxes used to store and feed ammuni- 


for a wide variety of storage functions... from 
just five basic frames. Such units, he points 
out, would provide maximum storage in min- 


tion to the wing guns of modern fighter planes, 
did a solution suggest itself. 





a a ee 


i : ally i 
: Cues Wilad ee he cemthe often of These boxes once were steel. Now they are mum space Equ lly important, they should 
Architectural Forum, is also one of the most creative of fabricated with substantial savings in costand __ be so inexpensive that they could be discarded 
today’s architects. His most recent achievement: The . : ee . . = i 
interesting, original Sherman Fairchild New York town weight from ” thin but surprisingly tough, without a twinge of the Owner's conscience, 
house, designed in partnership with William Hamby. strong and rigid plastics-and-fabric laminate. when they have served their purpose, 


Stacked on a standard low bench, units make useful, 
attractive living room group. Other arrangements would 
serve as dressing table-bureau, etc. Variety of durable 
colors and textures could be applied to both frames and 
accessories during laminating without further finishing. 
Basic frame sizes suggested are 2’ x 2’,2’x1’,2’x 8”, 
1’x 1’, 8” x 8”. Basic characteristic would be rounded, 
integral corners, making possible stronger cabinets but 
lighter sections than with conventional wood joint. 






TEN 


AN 


CUT ON DOTTED LINES ADD BACK HINGED DOORS DROP DOORS SHELVES 


OR DRAWERS, ETC. 


The Broad 
and Versatile Family oe a 
of Monsanto Plastics Ne saa yeas * 


PLASTICS AND YOUR FUTURE 


Whatever your particular postwar products, chances are 
excellent that wartime advances in plastics materials and 


% Ths ‘. fabricating techniques will open up many exciting new 
NS ie oes possibilities for smarter styling . . . improved performance 


: ; ony . . . lower costs. Chances are also excellent that you will 


3 


(Trade names designate Monsanto’s 


exclusive formulations of these 
basic plastic materials) 





LUSTRON (polystyrene) + SAFLEX at we find the answer to your particular needs in a Monsanto 
(vinyl acetal) + NITRON (cellulose NES plastic. Monsanto is one of the nation’s largest producers 
nitrate) + FIBESTOS (cellulose ace- 3 ASTIC S oe of plastics. The family of Monsanto plastics is probably 
tate) « OPALON (cast phenolic resin) > ; ites the broadest and most versatile offered by any one manu- 
SERVING INDUSTRY. ,.WHICH SERVES MANKIND facturer. For facts — and many a pertinent idea — see the 

on 24-page guide to Monsanto Plastics prepared for product 


RESINOX (phenolic compounds) 
Sheets « Rods + Tubes + Molding . : Z 
designers. Simply write: MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield, Massachusetts. 





Compounds « Castings * Vuepak Rigid 
Transparent Packaging Materials 
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Can your own machines keep their own 


bb CADENCE-COUNT 


when they get out on the Production Line? 


As marching troops ‘shout out the numbers” to keep regi- 
mental rhythm unbroken, so your own war-production 
machines can be made to keep in step with each other, 
when they get out in your customers’ plants. 


How? Simply by building into each machine a simple, 
integral part...a WVeeder-Root Counting Device that is 
compact and readily adaptable, in one of scores of different 
types, to the design of any production equipment. Each 
device shows whether its machine is running up to 
scheduled capacity, or whether it’s straggling oroverspeeding. 
These facts-in-figures help protect your customers against 
delays, shortages, surpluses, contract penalties . . .a protec- 
tion that’s doubly welcome under wartime operating condi- 
tions right now. And you can count right now on Veeder- 


Root to help you design the proper counters into all your 
machines. Write. 


VEEDER-ROOT Inc. 


HARTFORD, CONNECTICUT 
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PUTTING THE PRESSURE ON 


Plexiglas 


TO GIVE YOU THE DATA YOU NEED 


Under high pressure, all thermoplastics deform. 
With Priexicias, this deformation, called cold 
flow, is small. Data on how it varies with tem- 
perature, pressure, time, and pre-conditioning 
is included in the Piexictas Mechanical Prop. 
erties Manual. 


F the design or production of PLEXIGLAS war products is THE CRYSTAL-CLEAR 
part of your job, let us send you a copy of PLEXIGLAS ACRYLIC PLASTICS 
Mechanical Properties. This new Rohm & Haas publication 


provides complete information on the important mechanical Pp | K X ] f. | \ S 
properties of PLexicias. Much of the information . . . many 4h Ndi lit 
of the graphs and photographs it contains .. . have never been SHEETS AND RODS 
previously published. 


Write to our Philadelphia office for your copy, today. 


« 
Rohm & Haas Company, Washington Square, Philadelphia, Pa. ¢. RYS TA Oe EK 


Other offices in South Gate, Los Angeles— Detroit—Chicago. 
. IC p r PR 
Canadian Distributor —Hobbs-Glass Ltd., Montreal, Canada. MOLDIN¢ POWD EI! 


=XIGLAS and CRYSTALITE are the trade-marks, Reg. U. S. Pat. Off., for the acrylic resin thermoplastics manufactured by Rohm & Haas Company. 


ROHM & HAAS COMPANY 


et ee ee ed 0 eee 


OU mee ah Mar a eS CL ae etal ar tg Fungicides . . . Enzymes Chomica's for the Leather, Textile an¢ other Industries 





users Ommerectrical sheets: 


Chicago « Cleveland « Denver « Hous- 

ton « Indianapolis « Kansas City « Los 

Angeles « Louisville « Memphis « Mil- 

waukee « Minneapolis « Moline 
New York « St. Louis 
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Manufacturers of Chemicais including Piastics . . . Synthetic insecticides rr dra 9 Enzymes Chomicats for the Leather, Testite an¢ othe: Industries 


INSIDE WAGNER MOTORS 


SKF’s WORK TIRELESSLY 





@ Built by WAGNER ELECTRIC CORP. 









hat’s going on inside this 
Wagner Type HP, explosion- 
proof, polyphase, squirrel-cage motor 
is something that is going on inside all 
war-winning equipment that depends 
upon SSP Bearings. The shaft is 
turning ceaselessly and_ effortlessly 


throughout a long, useful life. At the 





cf t 


front end, an SoS! Deep-Groove Ball 
. I 


Bearing takes the thrust load. At the 





mre eH 


pulley end is an SOUS Self-Aligning 


Ball Bearing with outer race free to ad- 





just itself to variations due to temper- 
ature changes. The ter the bearings, 


the better the motor... always. 5386 


SBIS FP INDUSTRIES, INC., PHILA., PA. Ye _ BALL AND ROLLER 
BEARINGS 
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In the hands of American genius, WINNER Techno-TONE Drawing 


Pencils are writing the death knell to Axis aggression. 


For here is a precision-milled pencil that gives craftsmen 
every quality essential to war designing. Its graphite is purified 
of all grit. Amazingly smooth in the hardest degree, WINNER 
Techno-TONE is free from flake and smudge in the softest. Ac- 
curately graded in 17 tones of rich black. We will gladly send 


you a sample of your favorite degree. 


Ever Wash an Atom? 


Fantastic? No, indeed! The white hot in electric furnaces for 
finest graphite and clay is milled strength. Encased in finest cedar 
to microscopic minuteness—then wood casings. Only then is it 
washed and cleansed with water worthy of A. W. FABER'S imprint 
and chemicals. Then purified in —WINNER Techno-TONE Draw- 
huge filter presses. Baked until ing Pencil. 


Write Dept. EM-10, A. W. Faber, Inc., Newark, N. J. 









-25¢ $1.25 dozen 


RS 
DEALERS ANO LEADING STATIONE 


ceach 2 fo 


t DRAWING AND ARTISTS MATERIAL 
Al 


aT 
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Companion Pencil — 
WINNER Thin Colored 
Checking — Superb 
colors and strength. 
Choicest for all prints: 
2381 Red; 2382 Blue; 
2383 Green; 2385D 
Yellow; 2437D Or- 
ange. 10¢ each. 
$1.00 dozen. Would 
you like a sample? 


* 
WINNER Techno-TONE is 
available in 17 scientifically 
graded tones—6B to 9H. 
Polished rich green. 

Made in U.S.A. 
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For sound reasons, little publicity is be- 
ing given the excellent job being done 
by American submarines. But in many 
seas, from the Arctic to the South Pa- 
cific, they are steadily depleting the 
enemy’s shipping. In submarines, as in 
planes and tanks, the land where they 
were invented is turning out the best. 


Many parts of American submarines 
which must faithfully withstand high 
pressures and resist corrosion are cast- 
ings of the most enduring bronze, such 
as are being turned out in tremendous 
volume by the bronze division of Howard 
Foundry ‘Company for submarines, sur- 
face craft and other armament parts. 


Long before the war, Howard bronze 
and brass castings enjoyed an enviable 
name. They will come out of the war 
with a still more valued reputation. 


At the two other Howard foundries an 
ever-increasing tonnage of magnesium 
and aluminum castings is being pro- 
duced — all for war machines to level 
America’s enemies. Combined, these 
three foundries provide the largest job- 
bing production of nonferrous castings 
in America. 


When you need nonferrous castings, call 
on Howard. For armament today—for 


utility tomorrow. 
@ 
Howard Foundry Company 
4900 Bloomingdale Road, Chicago 2a 


— 









































ALUMINUM - BRASS -BRONZE-MAGNESIUM 


CASTINGS 
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Dieflex Varnished Tubing products offer 
you these advantages: 


SPEED PRODUCTION 


Smooth inside treated bore. Prevents snag- 
ging or interference. Facilitates telescoping. 
Complete roundness — uniformity of size — 
extreme flexibility — non- fraying — resumes 
complete roundness immediately after cut- 
ting —will not pinch. 


SAVE SPACE : 


Excellent bending qualities. Good work- 
ability. Due to complete varnish impregna- 
tion throughout— maximum results with space 
saving wall—maximum protection in a mini- 
mum space. The Fiberglas grades provide 
permanent protection with a thinner wall. 


INSURE PROTECTION 


High dielectric strength. Excellent aging 
qualities. Meets or surpasses the V.T.A., 
A. S. T. M., and similar specifications. Com- 
plete varnish impregnation protects against 
moisture, oils, and chemicals. Long life with- 
out stiffening or cracking. 


SPECIFY ‘‘DIEFLEX” 
Specify ““DIEFLEX.”’ Be sure that the 


name ‘“‘Dieflex” is written in your specifica- 
tions and on your shop requisitions. 





SERVICE FOR MANUFACTURERS 
IN THIS MIDWEST TERRITORY 


ORPORATION 


MILWAUKEE 2—312 East Wisconsin Ave. 
DETROIT 2—11341 Woodward Ave. 
MINNEAPOLIS—316 Fourth Ave. So. 
PEORIA—101 Heinz Court 
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WHAT TO LOOK FOR 
IN FUTURE ISSUES 


Will It Be Stampings Or Plastics 
For Your Postwar Product? 
Probablv both, for these two groups 
of materials are likely to be relied 
upon ex'ensively by the engineer- 
designer in his p'anning of things to 
come. An impertial evaluation of 
characteris‘i~s, properties and fab- 
rication priorities. 


ForBest Results With Resiliently- 
Mounted Motors. It isnot enough 
to specify a motor that is rubber, 
synthetic or spring supported to get 
the desired results. The resiliently 
mounted unit calls for some special 
considerations and our first-aid-to- 
the-specifier review will point to 
them in highly tangible ways. 


Relays For Electronic Circuits. 
Specialized types and forms of re- 
lays for integration within electronic 
products have been developed quite 
largely because of the insistent need 
of the wartime product for better 
performance. Implications and les- 
sons learned will carry over to greatly 
improved new products in the days 
of peace. 


Member 


Controlled Circulation Audit, Inc. 
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A CONDENSER IS DIE 
CAST FOR ACCURACY 


Note the complexity of the housing casting 


Today's use for the above condenser is a military 
secret. It must suffice to say that it has an impor- 
tant role in radio equipment used by our armed 
forces. We are, however, permitted to point (with 
pride) to the 2 zinc alloy die castings used in this 
assembly. 

An accuracy of 1/100 of 1% must be main- 
tained on the calibration of the condenser, and the 
zinc alloy die castings (foreground) materially 
facilitate this extreme accuracy. Design engineers 
have come to expect close dimentional limits in 
complicated zinc alloy die castings. The main 
housing casting of this condenser is just one more 


SF FFF FFFD 


NEW JERSEY ZINC COMPANY 


ALLOY POT 


A publicationi ssued for many years by Tue New Jersey Zinc Company to report on 


trends and accomplishments in the field of die castings. Title Reg. U. S. Pat. Off. 


ELECTRICAL MANUFACTURING EDITION No. 14 


application which indicates they are getting it! 


A CABLE CONNECTOR IS 
DIE CAST FOR ECONOMY 


The two zinc alloy die castings shown below are 
designed to speed up the connection of BX cables 
in outlet boxes. The operation is very simple: the 
end of the cable is screwed on the connector cast- 
ing (note that the threads correspond to the spiral 
covering of the cable), and is held securely in place 
by the die cast collar. The entire unit is then merely 
screwed into the outlet box. 

The threads are integrally cast on both parts, 
with obvious savings in production costs. Econ- 
omy, plus strength to withstand normal abuse, 
accounts for the choice of zinc alloy die castings 
for this and many similar applications. 


sh ee of 


Ae) 


Etitorm quan, | ZINIC 


HORSE HEAD SPECIAL (,.”: ST., NEW YORK 7,N. y. 
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Product Designs to Come 


Minor though the matter may be, in a world torn by unceasing 
conflict and engaged in the bitterest of struggles for survival, we 
cannot but feel some regret for even the temporary interruption 
to our long established publishing program that this October 
number inevitably brings. Dramatized emphasis and encourage- 
ment in regard to outstanding accomplishments in the field of 
progressive product design have long been featured by us at this 
time. They have, however, a lesser place in today’s crisis. Con- 
servation of paper, metal, manpower and transportation, all relate 
themselves to the publishing decision which late last year banned 
all feature issues for us for the duration. Otherwise, of course, this 
would have been the Ninth Annual ELECTRICAL MANUFAC- 
TURING Product Design Number. 


Transitional may be the word for it. The interval between 
getting ready for the winning of the war and getting ready for 
making an enduring peace. The hiatus between a time of nothing 
for people and for commercial industry and the moment when 
there will be many things for both groups, later on. 


Thus, there are included herewith pertinent views upon what 
kinds of complete electrically energized products the world may 
seek or demand in the post-war era as seen by three outstanding 
observers in their own fields, each reflecting probable trends in 
definite diversities of product character and market acceptance. 
There is also a view of speed-up procedures with suggestions that 
will enable many a hard-pressed engineering design staff to achieve 
reconversion productwise with minimum expenditure of time and 
labor in the interest of maximum effectiveness. 


Assuredly, it is not too soon to think about Tomorrow. It is 
almost too late not to do so. Post-war planning, whether it has 
to do with products, people, communities or nations, deserves 
serious and determined attention right now. Everyone should do 
a bit of his own planning that neither the follies nor the omissions 
of yesterday return to plague a war weary world. 
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Planning 
Som 


N DEFINING your tomorrows in terms of 
eee development policies and the meet- 
ing of existing or to be stimulated customer 
needs, the results of numerous confidential sur- 
veys made by individual manufacturers would 
undoubtedly be interesting, stimulating and help- 
ful. However, those facts, figures and impres- 
sions come too close to being their possessor’s 
hard won introductions to final policy decisions 
to be freely revealed. Again, each company and 
its products may come pretty close to special 
cases. In any event, there is generous clarifica- 
tion available within the viewpoints of responsible 
engineers and executives; three of which are re- 
ported upon herewith. Other, briefer comments, 
are scattered elsewhere in this issue of your 
ELECTRICAL MANUFACTURING. 

There can be no doubt in regard to the general 
accord by makers of complete electrically ener- 
gized products, of the breadth and reality as well 
as the purchasing capacity of the postwar market. 
Most tangible of recent surveys along -this line 
was that of the United States Chamber of Com- 
merce which foresees there immediately an $860,- 
185,000 electrical appliance market waiting for 
exploitation when the war ends. According to 
the Chamber of Commerce appliance hungry 
America wants 1,715,000 refrigerators, 1,260,000 
washing machines, 1,435,000 ranges, 525,000 
sewing inachines, more than 1,000,000 electric 
irons and something close to 385,000 kitchen 
mixers for postwar use. 


e Po stw 


Uniform Quality 


ar Pro ucts | 








Closer and closer comes the inevitable 
day of Reconversion. Whether pro- 
duction will be resumed upon virtu- 
ally those same complete electrically 
energized products that dropped from 
view when war took over or whether 
resourcefulness, and an_ incredibly 
sustained ability for new accomplish- 
ments on the part of engineer-design- 
ers, will bring glamorous and stimu- 
lating things remains debatable. Here 
are the viewpoints of three important 
observers, the product developments 
of whose organizations offer notable 
variety of character and diversity of 
user demands 








Markets for the replacement of war worn elec- 
trical working tools of business, commerce and 
industry have not been similarly surveyed. The 
potentialities, outside of the glamorous “things 
for people” market seem to range from very 
bright to definitely less so. An extreme may be 
that of the machine tool builders who have been 
reminded repeatedly by leaders in that group of 
having worked themselves out of reasonably sus- 
tained activities for some years to come. 

So here are some tangible thoughts by respon- 
sible individuals that may be of guidance to you 
in your own planning. 


Successful Appliances Make Life Easier Or More Comfortable 


By J. C. SHARP 


VICE PRESIDENT 
IN CHARGE OF ENGINEERING 


ED'!SON GENERAL ELECTRIC 
APPLIANCE CO., INC. 





OSTWAR planning or thinking is proceeding in 
every manufacturing organization. It does not 
differ greatly from the planning or thinking along the 
lines of product improvement or development work as 
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carried on before the war. it is, however, slower 
in being carried out than it once was since new ideas 
cannot be put into workable shape as rapidly while 
men, machines and materials are concentrated upon 
the war. Nevertheless, improvements and even new 
developments are beginning to take shape; at least in 
the minds of men. It is probable that the public might 
give relatively little current attention to the visionary 
planning of new materials and new things for the 
public if so many statements were not being made to 
stimulate interest and even controversy. Be that as it 
may, the fact is that such publicity has created a spe- 
cific problem for those responsible for product offer- 
ings to meet postwar markets. How to meet it? 
Most essential, when developing or improving upon 
any domestic device, is adequate consideration to basic 








factors that rule its ultimate acceptance. The Ameri- 
can home is not operated for profit. This means 
that ideas successful in industrial uses may not be 
wanted by people. Habit and tastes are powerful in- 
fluences and, while negative in character, must be 
given proper weight in any new or improved develop- 
ment being considered. 

A positive factor for appliance success is that the 
product should save labor and time. The American 
people are interested in having their lives made easier 
or more comfortable. It is not necessary that a new 
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device do an old chore at lower cost. If the job can 
be done more quickly or with less labor than by the 
old method, the appliance may be successful even 
though it costs somewhat more. 

There are many other factors involved in a success- 
ful program for a new development. Cost, size, dura- 
bility, safety, and other requirements must be met. 
Space will not be taken for discussion as these proper- 
ties are fairly obvious. 

A final factor influencing the success of a de- 


(Continued on p. 138. 


Evolution RatherThan Revolution In Misclitixe Tesoli 


BY D. K. FROST 


ELECTRICAL ENG'NEER 
MATTISON MACHINE WORKS 





PECULATION about the future of the machine 

tool industry is as extensive today as ever before 

in the history of that group of manufacturers. It 
is almost impossible to predict accurately the trend of 
specific product designs in the postwar period but it 
does seem certain that they will be vastly different 
and far superior to the existing types which they will 
ultimately render obsolete. 

The future of the.machine tool industry depends so 
much upon the general economic and political situa- 
tion that before dwelling upon any specific develop- 
ments, we must consider what has occurred and give 
serious thought to the problems presented by the tran- 
sition back to peacetime economy. 

It is hardly necessary to emphasize that industry 
must be fully prepared to reconvert quickly to peace- 
time activity. Small and medium sized companies 
with vision and foresight will make up for their lack 
of engineering and research departments by being able 
to act quickly in adopting the many new devices and 
methods of operation which are potentially available. 
Assuming the proper selection of such devices and 
methods, success will then depend upon the degree 
of enthusiasm, initiative, and courage with which the 
program is pursued. 

The opportunity for individual effort and accom- 
plishment is now as never before emphasized. The 
need is for men who can transform ideas into prac- 
tical realities. The crux of the matter is time. It 
takes time to convert sound ideas into production blue- 
prints. It is often an expensive and tedious procedure 
and that is why so many men, fully conversant with 
this time element, state that the change after the war 
will be evolutionary rather than revolutionary. 

This change will not be altogether forced by public 
demand for new products, but will in many instances 
be a change demanded by necessity. Necessity has 


been the mother of invention but will now be the 
mother of a changing economy. This country after 
the war must necessarily recognize the fact that far too 
much of its natural resources in iron ore, coal, and 
petroleum products have been used in the war effort 
and that these items must be conserved by whatever 
means possible. Few are the raw materials that do not 
face either synthetic competition, supersession, alterna- 
tive, or substitute products. The use of lighter metals 
in the air conditioning of trains throughout, the speed- 
ing up of freight transit, aviation, and the automobile 
industry will have a profound influence on the machine 
tool industry. 

Now that is just where recovery begins. It is always 
based on heavy industry or durable production goods. 
Our success in placing capital abroad is not limited by 
our capacity to import, but is based on our future ca- 
pacity to satisfy the backlog of demand and to appease 
the thirst for the use of war savings. The capital of 
America in the shape of industrial equipment, rails, 
rail equipment, electrical machinery, textile, farm, and 
shoe machinery if it makes the 900,000,000 people of 
the world a third richer in a decade would give us 
enough trade to insure a cycle of recovery longer than 
that experienced in the past. It would ease our ma- 
chine tool surplus. 

Thousands of tools that have served to produce older 
types of automobiles are now obsolete. Transporta- 
tion motive equipment which includes automobile, air- 
plane and diesel engines together with freight and pas- 
senger car manufacture, in the new and lighter metals 
and designs will require wholly different machining. 
If we are to convert factories now employing twenty 
million persons in war work to civilian use, we will not 
merely have an active demand for new tools, but the 
new tools will be of a totally different character in 
many industries by reason of changes in techniques, in 
accuracy, in new materials requiring faster feeds and 
cutting and finishing speeds. 


WIDER USE OF ELECTRONIC WAYS 


EVELOPMENT in electronics is comparable to 

the advance made when machine tools were first 
motorized. This electrification made the tools more 
effective but did not add a new science to the art of 
manufacturing. It did, however, require the design and 
furnishing of new tools. There are definite limits to 
profitable developments of many of these devices; 
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however, electronics can and will be used extensively 
in making more effective machine tools. Earlier de- 
velopments that contributed to those production lines 
first instituted in the United States were the out- 
growth of electrification of machine tools. The auto- 
matic and semi-automatic machine tools used in the 
production lines are controlled by magnetic switches 
which in turn are remotely controlled by push buttons, 
limit switches, relays, etc. Along with the electrical 
development will be many others such as high speed 
cutting tools, new hydraulic methods, etc. 

Fundamentally process control has been in the past 
and is in the present based on the use of remotely con- 
trolled magnetic switches but will more and more in 
the future be based on electronic tubes. A magnetic 
switch is a means of closing a power circuit or a control 
circuit by a magnetic coil or magnet. We can call the 
stationary contact “A” and the movable contact “C’ 
and as an analogy in the electronic tube we have the 
anode as one contact and the cathode as another. The 
grid in the tube can be likened to the magnet or mag- 
netic coil which closes the main contacts. The grid is 
only a means of blocking or controlling the path of 
current flow from the anode to the cathode. It is the 
energizing means of opening or closing the circuit 
through the tube. Just by varying the voltage on the 
blocking grid, we can predetermine when and for how 
long the tube will make contact or pass current. This 
can be timed so that it can be calibrated in cycles 
(1/60th of a second) to select the number of ac. 
cycles the tube will pass current before the grid char- 
acteristic changes and blocks off the current. It can 
be said that electronic tubes are glorified magnetic 
switches or switches with brains. 





Small tubes are used like smal! relays, limit switches, 
times, or even push buttons. Large tubes are used 
like power contactors or switches. The remarkable 
ability of electronic tube lies in the extreme precision 
and efficiency of operation. What magnetic contactor 
will operate 600 times a minute breaking 10,000 amp. 
for months without replacing a part? How much 
space would it take and who could stand the machine 
gun noise? The electronic tube will do it without a 
sound or moving part. This is proven practice in the 
welding industry. 

Electronic tubes do many other things besides acting 
as switches, such as changing alternating to pulsating 
current in the half wave tube or a simulation of direct cur 
rent, sometimes called ripple current in the full wave 
type; they set up oscillating or high frequency cur- 
rents for induction heating; they act when a beam of 
light strikes them, they generate the X-ray which takes 
photographs through steel many inches thick and 
many other remarkable things. That is really only the 
beginning and as these tubes are developed and im- 
proved after the war there is no end in sight as to the 
uses for which they are capable. 

Among the achievements already in sight and only 
waiting further improvement of the power tubes for 
large sizes is the electronic method of securing wide 
range stepless dc. motor speeds from an alternating 
source. The use of this type of drive would involve a 
complete redesign of machine tools to which it might 
be applied since with the wide speed ranges of 10:1 
and 20:1: possible with this drive many of the gear 
shifts and gear trains could be eliminated. 

A very remarkable electronic means of following a 
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Our Electronic Units Will Not Be Changed Radically 


BY C. T. BURKE 
ENG NEERING MANAGER 
GENERAL RADIO CO. 
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\ \ | E have thought that competition in the field of 


electronic test indicating or control products 
will be more intense after the war than heretofore and 
that there will be a tendency towards simpler and lower- 
priced equipment. Contrarywise, however, there is a 
growing tendency on the part of purchasers to require 
equipment entirely self-contained and including all 
accessories. Such equipment will, of course, be fairly 
highly priced and less flexible than types which are 
designed to be combined in different ways with acces- 
sory equipment for a variety of applications. An argu- 
ment could be made out for a development in either of 
these directions on the strength of present indications, 
and both developments could exist together. 
One thing we do not believe will develop in this type of 


104... ELECTRICAL MANUFACTURING, October 1943 


industry is anything resembling yearly styling or short- 
life equipment. Of course, in the new fields which open 
up obsolescence of measuring apparatus will be rapid 
for the first few years. This has always been the case 
and it is, of course, one of the objectives of our design 
engineers to create rapid obsolescence by continually 
developing improved equipment, yet substantial con- 
struction and long life for the original equipment is 
generally expected. 

There will, undoubtedly, be improved developments 
in the use of new materials. Such use may be re- 
stricted in this industry, however, by the comparatively 
small quantity manufacturing involved. Extensive use 
of plastics in general has been retarded by the fact 
that production quantities have often not justified the 
high set up charges involved in current plastic 
processes. 

In the period immediately following the war radical 
changes are not to be expected. In fact, quite a num- 
ber of the first instruments which we will announce 
will be those whose design was substantially completed 
at the beginning of the war but whose manufacture had 
to be postponed because of other demands on our fa- 
cilities. In short, no discontinuity will be observed in 
transferring back into normal production. 
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Fixed And Variable Resistors 
In Ready- lo-Build-In Forms 


ASIC purpose of a resistor may be considered to 
be the consumption of energy, proportional to 
the square of the voltage drop across it, with a 
minimum increase in temperature. Fundamentally, of 
course, it is impossible to consume energy, only its 
iorm can be changed. In a resistor electrical energy 
is converted into thermal energy which, in turn, must 
be dissipated efficiently if the temperature of the re- 
sistor is not to be increased beyond a safe limit. 
Temperature rise at rated load, as permitted by 
Nema and the Underwriters’ Laboratories, limits the 
size of the resistor. This temperature rise is deter- 
mined by suspending the resistor in free air at least 
one foot from all other objects so the air can circulate 
around the resistor without restriction. Under these 
conditions the temperature of the hot spot of the re- 
sistor is read with a thermocouple while rated current 
flows. Since temperature rise of the different types 
of resistors permitted by Nema definitely establishes 
their rating, the resistors are placed upon a common 
basis so that the electrical designer can be sure of a 
uniform product. 


MANY FACTORS AFFECT CHOICE 


UCCESS or failure of a resistor in a particular 
specification point is dependent upon an intelligent 
choice. First, of course, the resistor having the proper 
resistance value must be chosen but, for accurate work, 





Fig. 1 IRE-WOUND and vitrified resistor has bare sec- 
tion for contact with adjustable tap bands. Weight 
of unit is carried by end-inserted mounting brackets in- 

stead of by its circuit connections. 


this resistance must be that under actual operating 
conditions, not the cold resistance. Since most resistors 
have a temperature coefficient of resistance, which is 
small but seldom exactly equal to zero, resistance must 
be corrected for temperature. Also the permissible 
resistance tolerance must be established. The standard 





So much resourcefulness has been 
shown by the makers of resistors, in 
the development of basic types and in 
the refinement of them, that there are 
units to adequately meet literally any 
level or kind of product performance. 
In fact, the matter of correct resist- 
ance values has become a relatively 
minor one, superimposed upon it as 
there now are such considerations as 
temperature, reactance, mounting, 
connections, physical strength, types, 
etc. Here, too, the war and the per- 
formance demanded of products for 
war have hastened technical progress. 


BPP PPP EE EPP EPP PPP PPP PPP PRP PPP PPP 


resistance tolerance of power resistors is + 10 per cent 
but tolerances as low as £1 per cent can be had at 





Fig. 2 RONT and rear views show arrangement of 
armor for special type of aircraft circular rheo- 
stat. There are data concerning it stamped on the 

back of the case. 


extra cost. The greater the tolerance permitted, the 
cheaper the resistor becomes so accuracy must be 
weighed against cost. 

Also, a composition resistor not only has a change 
in voltage drop across it due to increase or decrease 
in resistance resulting from the heating under load 
but there is an instantaneous change in resistance 
value following a change in the impressed voltage. 
This instantaneous change produces a voltage drop 
which is entirely independent of the temperature of the 
resistor, being dependent only on the impressed volt- 
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age. Hence this factor is expressed as the voltage 
coefficient and must be considered in the selection of a 
resistance unit. 

Choice of a resistor of the proper wattage is more 
difficult than establishing the resistance itself. Wattage 
is based upon a resistor mounted in free air. Actually 
this is seldom the case. Hence, wattage permitted for 
the same temperature rise is reduced depending upon 
the position of the resistor. Also it may be necessary 
to reduce the wattage further because the temperature 
reached by the resistor may be too great for some of 
the associated equipment. Another factor which may 
cause a reduction of wattage or increase in size of the 
resistor is the effect of current surges to which the 
resistor may be subjected under transient conditions. 
Since wattage is proportional to the square of current 
an increase of 20 per cent current represents a 44 per 
cent increase in wattage. Most resistors are rated 
conservatively so that normal surges of short dura- 
tion will not cause failure, but for applications such as 
motor starters transient conditions become the con- 
trolling factors. Therefore, the wattage of the resistor 
must be determined for each use considering all the 
factors involved. 

Wattage may not be the most important factor be- 
cause voltage drop across the resistor may overshadow 
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Fig. 4 


(CURVE at (A) gives result of 
frequency change oneffective 
resistance in metallized type re- 
sistor with phenolic case (B). 
Change to a ceramic cover pulls 
up drooping curve as in (C). 


it. This condition is realized in those small radio units 
where resistance runs into megohms. Then the size 
of the resistor is determined by permissible voltage 
drop instead of wattage. Hence, size of the resistor 
is controlled by wattage, permissible temperature rise, 
overload capacity needed, and voltage as well as mount- 
ing space available. Once the size, resistance, and 
tolerance are established, the type of terminal and 
method of mounting most suited to the application can 
be chosen—establishing the resistor specifications. 
Each specific application of resistors is distinct in 
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Fig. 3 RESISTOR made from edgewise-wound strip of 

resistive material gets covering of vitreous 

enamel as protection and heat transfer medium. 

Current and temperature ratings of this type are 
comparatively high. 


itself but as the scope of the use grows those resistors 
that were regarded as special become standard—in- 
creasing the types available. As an example consider 
the resistors developed for the radio industry. 

This industry created a demand for small fixed re- 
sistors available in definite steps and specified ac- 
curacies. Originally these resistors were made as spe- 
cial items to individual specifications and by 1936, 
to bring order out of chaos, the Radio Manufacturers 
Association adopted a standard of resistor marking so 
the ohmic value and accuracy of any resistor could be 
ascertained easily. The color code adopted is shown 
in Fig. 5. 


As shown in that illustration, A represents 










6 61 eS 4 6 .8N 





the first color and indicates the first figure in the re- 
sistance value, B the second figure, and C the number 
of ciphers following the first two significant figures, 
A and B. D represents the resistance tolerance. 


RMA also adopted standard resistance values. These 
resistors having an accuracy of +5 per cent increase 
in geometrical progression so that each resistance is 








»-& 





approximately 10 per cent greater than the one im- 
mediately preceding it. The progression cannot be 
exactly 10 per cent because the color code only permits 
the use of two significant figures, so forcing an ap- 
proximation. Use of steps smaller than 10 per cent 
would be pointless because resistance values would 
overlap due to the +5 per cent tolerance permitted. 
In like manner, resistors having a tolerance of + 10 
per cent increase in approximate geometrical progres- 
sion of 20 per cent and those resistors having a toler- 
ance of + 20 per cent increase 50 per cent with each 
size in like manner. 


CONSTRUCTION MATCHES NEED 


MALL radio resistors are available in sizes from 
10 ohm to 20 megohm, in ratings from ™% to 3 


watt. Size of resistor varies from a minimum of %q4 


are placed in series to give the desired resistance val- 
ues. The size for each disk is determined by wattage. 
This type is admirably suited for use as a field dis- 
charge resistor. It need not be removed from the cir- 
cuit because under normal voltages its loss is ex- 
tremely low. 

A greater degree of accuracy can be obtained by 
employing a wire-wound resistor but accuracy is ob- 
tained at a sacrifice in size for the same wattage capac- 
ity. Wire-wound resistors are available from 0.1 ohm 
to 10 megohm with accuracies of +01, + ¥%, 
+ YY, and +1 per cent in ratings of %, 34, 1 and 2 
watt but they are notably larger than the correspond- 
ing size of molded resistor. 

Size of the resistor is not only limited by the wattage 
it can dissipate but also by the maximum continuous 
voltage drop it can withstand. In resistors having an 
extremely high resistance value the voltage drop often 






in, diam. by 3% in. long for a %-watt resistor to *%4 
in. diam. by 1344. in. long for the one having a rating 
of three watt. Extremely high ohmic value is obtained 
in small space by molding. In this construction, tinned 
terminal wires actually are molded in the resistance 


material at the same time the material itself is molded. 


Fig. 5 


STANDARDIZATION not only provides benefits of corresponding 

resistors—it also brings about a color code for reading resistor 

values. Units can be either of the body-end-dot type (top) or the suc- 

ceeding band kind (bottom). In either case color A represents the first 

figure of the resistance value, B the second, C the number of zeros after 
the first two figures, and D the resistance tolerance. 


Color Figure Color Figure Color Tolerance* 
Black 0 Green 5 Gold Bronze 5 
Brown 1 Blue 6 Silver Bronze 10 
Red 2 Violet z None 20 
Orange 3 Grey 8 

Yellow 4 White 9 *In Per Cent 


They serve the double function of supporting the re- 
sistor and supplying connections. Resistors are avail- 
able insulated or uninsulated. Composition of the 
molded resistance material is chosen so as to have a 
low temperature coefficient of resistance. This can be 
adjusted by varying the amount of carbon used in the 
resistor because carbon is different from most of the 
other resistance materials in that its resistance de- 
creases instead of increasing with temperature. This 
property of carbon is used by one manufacturer to 
produce a line of resistors having a negative tempera- 
ture coefficient. These units are available in ratings 
up to 3 watt and with resistances from 5 to 100,000 
ohm as required. 

Another type of molded resistor is one that changes 
from practically an insulator to a conductor as the 
voltage is increased, the current through it yarying as 
the fourth power of the voltage. It consists of an 
inorganic ceramic compound molded in disks which 


Fig. 6 AMONG wire-wound resistor types (A) is made 
of wire, insulated as shown in (B). Separate 
spools are ganged up to produce multi-tap unit. 


becomes the controlling factor. Molded resistors can 
withstand a continuous voltage drop of 350 volt in the 
¥Y4-watt size and 500 volt in the 1- and 3-watt sizes. 
Since these are rms. values the resistors can with- 
stand momentary peak voltages of 500 and 1000 volt 
respectively. Maximum voltage that the wire-wound 
resistor can withstand ranges from 100 to 1000 volt 
depending upon the size and insulation of the resistor. 

Just as radio fostered the development of small, 
compact resistors with high ohmic values so also 1s tele- 
vision making it necessary to develop resistors which 
will function properly at radio and video-frequencies. 
Higher frequencies used in television demand a con- 
stant resistance over a large range of frequencies, low 
stray capacitance and low distributed reactance. Then, 
of course, the ever present demand for the maximum 
wattage in the minimum space is just as loud as before. 
One answer to the need for stable resistors for use on 
the higher frequencies is the non-inductive, space 
wound, wire resistor mounted in a glass tube which is 
first evacuated, then filled with gas and thermetically 
sealed. The tube is provided with a four-pronged plug 
for mounting in a standard radio socket. It is suitable 
for frequencies up to 30 megacycle, having low induct- 
ance and distributed capacitance. These resistors are 
available in ratings up to 250 watt and from 13 to 
600 ohm. 

Another resistor which shows a lot of promise for 
television applications, as well as performing satisfac- 
torily at the lower frequencies, is the metallized re- 
sistor. These units consist of microscopically thin but 
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homogeneous metal or other resistance coatings ap- 
plied to rods or tubes of glass or ceramic material. 
The coating is cured after it is applied so producing a 
stable, moisture-proof resistor. Tinned leads are 
cemented to the ends of the metallized tubes and the 
whole is molded in a phenolic plastic so producing a 
complete resistance unit. Various resistance values, 
ranging from 250 to 20 megohm, are obtained by vary- 
ing the thickness and material of the metal coat. This 
type of resistor cannot be obtained with the accuracy 
of the wire wound resistor but is available in the 
tolerances of the RMA standard. Effective resistance 
of this unit at high frequencies is shown in Fig. 4(A). 
Referring to the curve it is seen that the frequency 
characteristic is a function of resistance value—the 
higher the resistance the greater the effect of the fre- 





Fig. 7 Gome important variations. Here (A) a card is 
used as base instead of a tube and the vitrified 

product has high capacity in small space. Flexi- 

bility sought in (B) comes about through use of 

asbestos cord for winding base. Insulating cover 

uses glass fiber woven into a tube with ferruled 

ends for pigtails. (C) Wire wound resistors with 

screw terminals. 





quency on it. If the phenolic case is replaced by a 
ceramic one the frequency characteristic is improved 
greatly as shown in Fig. 4(B). These resistors are 
available from 30 ohm to 100 megohm and ratings 
from ¥% to 3 watt. 

Extension of the metal film idea has made available 
ultra-high frequency, high frequency power, and high 
voltage resistors. In the ultra-high frequency resistor 
the metallized unit is placed in a glass tube which is 
sealed by molding the terminals on it. These are avail- 
able in ratings up to 8 watt, voltages up to 4000 and 
resistance up to 100,000 megohm. 

High frequency power resistors employing a metal 
film are little different from the others except for their 
size. They use a ceramic tube for the metal film. The 
resistor is then covered with heavy varnish to protect it 
from mechanical injury. They are available in ratings 
up to 100 watt and in resistance up to 6 megohm. 

Metallized resistors are also available for high volt- 
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age applications. Instead of applying the metallized 
film uniformly over the ceramic core it is applied in a 
spiral to produce an extremely long conducting path. 
The whole is then covered with ‘several coats of baked 
enamel thus protecting it against leakage and_ break- 
down between turns resulting from humid conditions. 
These units are available in resistances up to 20,000 
megohm, wattage up to 100 and rate at 100,000 volt 
de. with soldering lugs or ferrule type contacts. The 
overload capacity of these resistors is slight so the 
power rating cannot be exceeded. But they are capable 
of withstanding 50 per cent voltage overloads without 
injury or bad effects. 


The need of television transmitters for power resist- 
ors requiring a constant resistance over a_ wide 
frequency range with low stray capacitance and low 








distributed reactance is met by the adoption of metal- 
lized resistors. They must be water cooled to obtain 
the wattage needed in a reasonable space. Suitable 
water cooling increases the normal air rating 50- to 
80-fold so an appreciable space saving can be effected. 
Since the ceramic core on which the metallized layer 
is deposited is hollow in some instances water was 
passed through the core in some types. However 
thermal conduction from the metallized layer to the 
water through the core was too poor to be effective. 
It was necessary to have the water in intimate contact 
with the metallized layer to obtain the cooling needed. 
This necessitates improvement of the insulation over 
the metallized layer to prevent failure under these ex- 
tremely adverse conditions. Fortunately all failures 
in present units occur with the first voltage application 
so that the defective resistors can be called out easily. 
This application of the metalized resistor is still in a 
(Continued on p. 180) 











NO WASHING MACHINE PRODUCTION 
YET. In spite of a plea by American Washer & Ironer 
Manufacturers Association for resumption of a pro- 
gram of washer manufacture, WPB has said no. The 
association contends that lack of washers, coupled with 
stringencies in commercial laundry service, is causing 
a decline in cleanliness, contributing to absenteeism 
among war workers, reducing farm efficiency and 
otherwise jeopardizing the war effort. Citing critical 
labor shortages and not-so-critical, though none too 
good supplies of materials, the War Production Board 
suggests that in 1944 perhaps a limited program will 
become possible depending upon the trend of the war 
and of war production. Meanwhile materials will be 
loosened enough to permit repair parts manufacture 
to keep present units at work. 


AT CONTRACT CANCELLATION TIME. 
Termination of an Army contract can be brought about 
by changes in military strategy which dictate the dis- 
continuance of a certain piece of equipment in favor 
of other weapons more suited to the current situation. 
Suppliers of the abandoned material, according to the 
routine being publicized by the War Department, are 
usually notified by telegram of the cancellation of 
their contracts and ordered to cease all work and 
commitments. They are also told to notify all their 
subcontractors of the cancellation and stop their work 
and commitments too. Other duties include term- 
ination of all purchase orders; making up of a list 
of subcontracts and purchase orders; preparation of 
a schedule for supplying an inventory report, a state- 
ment of costs, and a proposal for settlement; and ar- 
rangement of schedules for similar reports by the sub- 
contractors. Although no compensation will be made 
for work done a reasonable period after notification 
it is nevertheless the responsibility of the contractor 
to notify the contracting officer of special circum- 
stances which might make it desirable to complete 
the work or portions of it so that the end product 
would be usable rather than so much scrap material. 
Notification of any legal proceedings against the com- 
pany because of the contract must be made and a pro- 
gram set up and presented for disposal of property 
on hand. In all transactions, dealings go through the 
prime contractor and never direct between Govern- 
ment and subcontractors who have no legal status in 
the terms of the contracts. This is a routine that vic- 
tory will bring to every holder of an Army contract. 


OPA STANDARDIZATION FORBIDDEN. 
Amendment of 250 price regulations to show conform- 
ity with the Taft Amendment to the Emergency Price 
Control Act of 1942 relating to use of standards in 
fixing prices has been announced by the Office of Price 
Administration. There are now 444 price regulations 
in effect. Regulations which set ceiling prices on the 
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basis of standards include 161 containing established 
trade standards, 5 using standards previously required 
by government agencies other than OPA, and 27 
containing standards used either by the trade or re- 
quired by another Government agency. In addition, 
OPA has determined that in 57 regulations it is neces- 
sary to continue standards established by OPA be- 
cause no practical alternative exists for securing ef- 
fective price control. The Taft Amendment to the 
Emergency Price Control Act of 1942, adopted as a 
rider to the Commodity Credit Corporation Act 
shortly before Congress recessed in July, permits ceil- 
ing prices to be fixed by reference to standards or 
specifications already in general use in the trade or 
required by other Government agencies, but prohibits 
further “standardization” of any commodity by OPA 
unless the Administrator finds that there is no prac- 
ticable alternative for securing effective price control. 
Of the total, 161 regulations utilize standards which 
had already been generally accepted in the trade or 
industry. Among the 57 regulations necessitating the 
use of standards which were found to require an ex- 
press determination by the Administrator that no prac- 
ticable alternative exists for securing effective price 
control, are those covering second-hand machine tools, 
iron and steel scrap, basic refractory products and 
used domestic washing machines. This authoriza- 
tion of the Administrator to utilize standards where 
workable alternatives are not available has operated 
to protect a number of industries, OPA pointed out. 
Without such authority, officials said, the Administra- 
tor would have been forced either to adopt a com 
plicated formula or “freeze” type of regulation for 
each commodity in an attempt to make ceiling prices 
reflect differences between the grades of that com- 
modity or, instead, to ignore such differences and 
strike some average price for the commodity which 
would have been too high for some articles and too 
low for those of superior value. In some cases of 
“standardization” OPA has merely selected one of 
several sets of standards already familiar to the trade. 
In other cases standards of an informal character, 
never attaining official recognition in the trade, have 
been accepted and formalized by OPA, as for example, 
in the regulations dealing with used refrigerators, used 
vacuum cleaners and used typewriters. In still an- 
other category are instances where wartime scarcities 
have made obsolete many prewar standards approved 
by industry. In these cases OPA has had no al- 
ternative but to devise new standards suitable to pres- 
ent conditions. Industry would, of course, have been 


forced to do the same had there been no Government 
regulation. 


SAY THEY ARE NOT COMPLACENT. ke- 
port from WPB indicates that a poll has been taken 
among 600 manufacturers who are behind in their work 
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and the blame has been laid heavily on lack of man- 
power, materials shortage, and design changes. Few 
of the respondees said that complacency in the light 
of good war news had anything to do with it. Nor, 
on the other hand, did absenteeism, which was also 
well down on the list. The manpower lack, which 
figured prominently in over 60 per cent of the cases 
was regionally most considerable in Boston, New York, 
Chicago, St. Louis, Seattle, Portland, Detroit, and 
Atlanta among the major cities. 


TOWARD CIVILIAN NEEDS. Issuing a directive 
to a number of industries including cooking utensils, 
clocks, x-ray apparatus and tubes, and various types 
of heating equipment, the War Production Board 
designates a portion of the production of specified items 
to be distributed through regular channels to civilian 
consumers. Appropriate manufacturers are being 
notified of the change. 


PARTS FROZEN WITH COMPLETE PROD- 
UCT. Parts of a product which is subject to a frozen 
schedule are also subject to the schedule if the parts 
as well as the entire product are made by the same 
producer, the War Production Board has ruled with 
the amendment of Priorities Regulation No. 18. This 
ruling also applies to parts of a component. This 
means that a producer may not interfere with the pro- 
duction, delivery, or shipping schedule of products, 
components of products, or parts of either when the 
products or components are subject to frozen sched- 
ules, unless the War Production Board specifically 
grants the producer permission to do so through is- 
suance of an amendment to the frozen schedule. 








ANY features of not- 
ably different product 
character appear in this of water flow). Note that 
view of the Libbey-Owens- all items have flush cover 
Ford “Kitchen of Tomor- plates. Kitchen transforms 


and sink (with built-in light- 
ing and floor-level operation 


row.” Left to right,at work- quickly and easily into an 
ing level, cooking unit (with extra room. The refrigera- 
automatically opening, lift tor is four times usual size 
up, slide back, glass panel and has individually con- 
enclosure, variable position trolled cooling compart- 
heating elements and built-in ments. Heat from the re- 
clock and lighting), range frigerator motor dries the 
(with recesses for various  dishtowels. Dish washer com- 
pots), built-in waffle iron, pletely built-in in accordance 
built-in toaster, food mixer with the latest designs. 
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Schedules which are automatically frozen enjoy the 
same protection under the new regulation as other 
frozen schedules. However, an amendment to a frozen 
schedule need not identify the schedule if it has not been 
filed with WPB. Detailed definitions of various types 
of components are included in the order. For the pur- 
pose of the automatic scheduling section, the term 
“product of a producer” means the final product man- 
ufactured or assembled by that producer. It may be a 
complete end product, or merely a part or subassembly 
which some other producer will incorporate into the 
end product. The amendment also makes clear that 
the term producer applies to all divisions, branches, 
and plant of a corporation, association, or other legal 
entity, but does not include any parent, subsidiary or 
affiliated company which itself is a legal person. 


WHERE TO PLACE SUBCONTRACTS? bBe- 
cause of the increasing shortage of manpower in cer- 
tain critical areas, approximately one thousand prime 
contractors who have backlogs of orders totaling 
$5,000,000 or more each have been requested to place 
future subcontracts for fabrication of products in the 
less critical labor supply areas of the nation. The re- 
quest to observe this policy was contained in copies 
of a letter signed by Chairman Nelson of the War Pro- 
duction Board, Chairman Land of the Maritime Com- 
mission, Under Secretary of War Patterson, Under 
Secretary of Navy Forrestal and Clifton Mack, Direc- 
tor of the Procurement Division of the Treasury De- 
partment. This letter, in effect, urged prime contrac- 
tors to follow the same policy in placing subcontracts 
which the Federal Government observes in placing 
prime contracts. In the allocation of war work, pro- 
curement agencies rely on the War Manpower Com- 
mission’s monthly list of more than 300 labor market 
areas, classified in four groups according to the 
adequacy or shortage of labor supply. 


COMMITTEES AGAINST INFLATION. 
OPA’s efforts to obtain a sound working relationship 
with business have brought about tangible results with 
the formation to date of 172 industry advisory com- 
mittees. With the rapid formation of these commit- 
tees, only 16 of which existed in January, 1943, mem- 
bers of industry have brought to OPA the benefit of 
their experience in operating under price controls and 
have developed a close working relationship between 
OPA and industry in all branches of the agency’s 
work. Most of these committees have already met, 
elected officers, drawn up by-laws, appointed sub-com- 
mittees to make studies of pressing problems, have 
raised money to collect necessary informatioa, and are 
showing a determined effort to work for the stabiliza- 
tion of prices, OPA says. The oldest committees, in 
iron and steel and in paper, have a long record of 
continuous work with the agency on price regulations 
and amendments. Many of these committees have met 
frequently, have given detailed and technical advice, 
have proposed minimum specifications, have collected 
cost data and profit reports to back up price adjust- 
ment recommendations, have suggested the re-wording 
of regulations to accord more closely with trade prac- 
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tices and in the interest of simplification and more 
specific price control. Prior to January 15, 1943, an 
industry advisory committee was formed only when 
a substantial portion of an industry requested it, but 
since then the use of industry advisory committees 
has been extended throughoutindustry as a matter 
of administrative policy and at OPA’s initiative rather 
than by statutory right and request by industry. This 
policy was adopted to bring about a greater degree of 
cooperation between industry and OPA in the com- 
mon task of controlling prices and checking inflation. 
Business men only are on the committees, generally 
the heads of firms or responsible officials in close 
touch with price problems. Complete coverage is ex- 
pected within 30 days when 250 to 300 committees 
will be functioning. 


WAR PLANT WATER COOLERS. Mechanical 
drinking water coolers formerly available only for di- 
rect use by the Army and Navy and through individual 
appeal, are now also available when deliveries are 
specifically authorized by the War Production Board. 
Such authorization, however, will be granted only for 
hospitals, new or enlarged industrial plants (except in 
offices and eating places), or as replacements in in- 
dustrial plants when existing coolers are beyond re- 
pair. This extenson of permtted deliveries, effected 
by Amendment 2 to General Limitation Order L-38 
issued today, has been made to eliminate the neces- 
sity for processing a large number of appeals for drink- 
ing water coolers for war plants. Application for 
authorization is made on Form WPB 2448 (formerly 
PD-831). The amendment also tightens restrictions 
on the production of mechanical drinking water cool- 
ers designed for use aboard ship by permitting such 
production only for the Army, Navy, Maritime Com- 
mission, or War Shipping Administration, for use 
aboard ship. 


NEW BOARD SET UP. Establishment of a Re- 
sources Protection Division and the continuation of 
the Resources Protection Board, whose duties are to 
assist in the protection of the nation’s important war 
facilities and resources from destruction by enemy 
activity or any other forces which would interrupt 
production, has been announced by the War Produc- 
tion Board. The Resources Protection Board deter- 
mines the relative importance of plants, facilities, in- 
stallations, and other economic resources to the war 
program from the point of view of protection against 
all hazards. Among these hazards are subversive ac- 
tivity, espionage, and other efforts to obtain secret 
information regarding economic resources and the war 
program. In addition to furnishing staff work for 
the Resources Protection Board, the newly-created Di- 
vision will advise appropriate agencies, particularly 
industry and materials divisions of WPB and the 
Army-Navy Munitions Board, with regard to the al- 
lotment of materials and equipment for the protection 
of facilities. Upon request, the Division will assist 
agencies with protective responsibilities to assure the 
adequate protection of vital resources. Another func- 
tion of the Division is to advise procurement services, 


as well as the Production Resources Division of the 
Facilities Bureau, of instances where concentration of 
war production or of vital facilities imperils the con- 
tinued production of war goods and to develop plans 
for transferring production to alternate facilities in 
the event of interruption. Findings and_ techniques 
of the Division’s analysis of the United States war 
economy will be made available to the War and Navy 
Departments and the Office of Economic Warfare for 
use in identifying the economic resources in enemy- 
controlled areas whose injury or destruction would 
interfere with enemy production. 


RADIO AND RADAR NEEDED. Electronics 
equipment requirements in the war program are mount- 
ing steadily and the industry faces a fresh challenge 
in the form of higher production schedules proposed for 
the remainder of 1943, Ray C. Ellis, Director of the 
Radio and Radar Division of the War Production 
Board has announced. Actual output of military eiec- 
tronics equipment for July of this year was $234,000.- 
000 and to meet future requirements the rate of produc- 
tion of electronics equipment will have to be stepped 
up to the rate of four billion dollars annually between 
now and the end of December, 1943, Mr. Ellis said. 
This figure would jump the monthly dollar volume of 
production to approximately $333,000,000 per month, 
or nearly $100,000,000 per month increase over the 
July total. As a further indication that no plateau in 
production totals for electronics is in prospect, Mr. 
Ellis estimated that war-production-needs to be sup- 


plied by the industry will be 30 to 40 per cent greater 
for 1944 than for this year. 


FLUORESCENTS CURBED. Further control of 
the manufacture and distribution of fluorescent lighting 
fixtures, with particular reference to the weight of 
metal permitted, is established by General Limitation 
Order L-78 as amended by the War Production Board. 
After December 1, 1943, fixtures for office and drafting 
room use, termed “non-industrial,” may be manufac- 
tured subject to specified weight limitations on the use 
of metals. At present the manufacture of these fixtures 
is prohibited except by special authorization. The de- 
mand for them has been met by drawing on stock pro- 
duced before June 1, 1942, and the change has been 
made because inventories will be practically exhausted 
by December 1, 1943. Manufacture of certain types 
of industrial fixtures, formerly permitted, is now pro- 
hibited and weight limitations on metals are extended 
to include all permitted industrial types. The amended 
order also excludes the following three types of fixtures 
from metal weight limitations and from restrictions on 
the use of metal in reflectors: industrial portable types, 
hazardous location fixtures of vapor tight or explosion 
proof type, and fixtures for use on board ship. The 
metal limitations and restrictions are impractical for 
these types of fluorescent lighting fixtures. 


FOR STATION IDENTIFICATION. Starting 
November 1, frequency modulated transmitters in the 
United States will be identified on the air by new cail 
letters. Announced by Federal Communications Com- 


(Continued on p. 176 
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To Speed Product Developments | f 


RODUCTION, more production, faster produc- 
tion; for the winning of the war. That is what 
we still hear. But preceding production comes 
engineering-design on new or improved products. How 
about speeding up that, too? 

Through new designs we obtain better products 
for example, lighter, stronger, faster and more ac- 
curate implements for our fighting men. Through 
new designs we reduce our consumption’ of critical 
materials; we may use steel in place of bronze or 
phenolics or pressed paper in place of many metals. 
By redesigning for mass production we reduce costs 
and save man-hours; parts once made on the drill 
press and milling machine thus give way to moldings, 
stampings and die castings. 

And tomorrow. The lessons learned in speeding 
developments today will be of vital importance then, 
for the post-war period will be a time-conscious one 
for a number of years, and many peace time products 
will have to be redesigned before their production is 
resumed. New materials, devices and processes devel- 
oped during the war will alter the character of things 
yet to be. Such new components are available now for 
war-vital products, but many of them will still be rela- 
tively strange to design engineers who will be integrat- 
ing them, before long, within new and highly com- 
petitive products. 

It is not sufficient that essential facts be available in 
printed form in regard to new things; successful spe- 
cification depends too largely on intimate personal 
knowledge for that. Design methods themselves must 
be in keeping with the nature of the finished product, 
and also in keeping with the materials and processes 
that go into it. Toward this end the entire develop- 
ment routine should now be freed of red tape, and 
provided with every assist for speeding the design of 
present day products and of future post-war products. 


There is one individual in the organization 
worthy of special mention. He is the Chief 
Draftsman. Frequently a man of little author- 
ity but much responsibility, he has personal 
charge of a lot of the red tape in connection 
with maintaining proper records. While most 
of this red tape is necessary it can be so sub- 
jugated that it does not interfere with a high 
speed development program. His co-operation 
and suggestions should be solicited from the 
outset. 


In most companies the development routine follows 
the administrative divisions of the company like a 
morning glory vine on a many-branched trellis. This 
system is not necessarily wrong. The morning glory 
will eventually cover the trellis and produce many 
blossoms, and the administrative vine will eventually 
produce many developments; but the morning glory 
will reach the top of the porch much quicker on a 
single taut string, and a new product will reach the 
market sooner with a streamlined development pro- 
gram in force. 
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Administrative divisions vary widely in different 
companies, especially with their size and type of nor- 
mal product. A very common arrangement is to have 
under the Chief Engineer (or the Division Engineer, 
if the company is large enough) a number of ‘Product 
Engineers” (usually with the title ““Engineer”) each 
specializing in one field or several ciosely related fields. 
Each such engineer may have several assistants, in- 
cluding designers and advisers of high technical abil- 
ity. Variations will provide for the design engineers 
to operate as a group under a Master Designer; or to 
have the product engineer and the design engineer 
one and the same person; or to have the technical help 
included as part of the “laboratory” or “research de- 
partment.” 


THREE SUGGESTED PRINCIPLES 


ITHOUT upsetting whatever elaborate ad- 

ministrative organization may exist, there are 
three principles which can be followed to simplify and 
speed the development process. 

First, one individual should be given the necessary 
authority to follow a development through to the pro- 
duction stage, and perhaps even to assist with prelimi- 
nary production problems. This should be real au- 
thority, and where inflexible company rules require 
specific signatures on purchase orders, stock requisi- 
tions or factory work orders, provision should be made 


BY RICHARD P. BALLOU 
ELECTRICAL ENGINEER 
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Whether your next new product de- 
sign is to meet wartime needs or to 
compete in postwar markets, the 
problem of minimizing the time and 
effort required to produce a practical 
final result is well worth some study. 
Mr. Ballou summarizes from lessons 
of experience and points the way with 
some highly tangible suggestions. 





to have these affixed as a matter of routine. If the 
engineer must justify to someone else each step in ob- 
taining authorization for it he can never feel that he 
is really in charge of the project and it is very unlikely 
that the development will ever reflect his full ability. 

Second, both authority and work should be dele- 
gated as much as possible. At first this may seem 
contrary to the suggestion just given, and to the prin- 
ciple that the speediest work will be produced under 
the close personal management of one individual, but 
actually there are many duties which can be effectively 
delegated. These duties should not be predetermined, 
because they will vary, not only with different projects. 
but between individuals. The engineer in charge of a 
project should delegate as much of the work as pos- 
sible, but he should never forget that he is in charge 
of the project and that the proper delegation of spe- 
cific work related to ‘that project is as much his 
responsibility as seeing that drawings are made or 
tests conducted. Successful delegation is one of the 
prime requisites of an executive or administrative 
official whether in design work or elsewhere. 


One company found that some of its younger 
design draftsmen had good literary ability, and 
successfully tried the experiment of turning 
over to each such draftsman certain correspond- 
ence relating to his project. Under this plan 
he writes for information on special materials 
and processes and prepares reports thereon for 
the.rest of the department. He also makes the 
necessary contacts for determining cost when 
several methods of construction are available. 


In addition to saving the time of the design engineer 
or the Chief Draftsman, the experiment just referred 
to has other advantages: it keeps the draftsman alert, 
improves his technical knowledge, exercises his admin- 
istrative judgment, and forms another basis on which 
his superiors can determine his ability to handle more 
important work. 


Another company found one of the laboratory 
engineers to be interested in law as a hobby. He 
was given a few patents to read over and his 
report on them was so good that he was soon 
assisting the legal department in the review of 


important patents. His intimate technical knowl- 
edge of the devices themselves enabled him to 
discern minute but important differences in the 
various patent wordings. 


Such opportunities for the delegation of unexpected 
tasks occur quite commonly. One has only to con- 
sider the very large number of men who have been 
promoted—who have worked themselves up from one 
job to another—to realize that every one of these men 
at some time before his promotion was ready and able 
to handle different or more difficult and advanced 
work. It is most important that every effort be made 
to find such individuals and keep them operating at 
their highest efficiency. 

Third, individual duties should be adjusted accord- 
ing to one’s capabilities even though it means some 
change in the normal routing of work. This is quite 
different from the delegation of specific jobs as they 
occur, although one may lead into the other. Examples 





Just A Few Of The Newer Factors For Engineer- 
Designers To Keep In Mind. 





Plastics, molded and laminated 

Ceramics and molded glass or fabric 

Lighter metals, aluminum, magnesium, zinc 

Blind rivets and new type assembly parts 

Small travel and mercury switches 

Aircraft type motors, controls, relays 

Powder metallurgy 

Electronic ways and controls 

Midget ball bearings 

Dynamic balancing machines 

Rubber type synthetics, insulating and conducting 
Fabricated wood and wood products 

Hard copper alloys with high conductivity 
Magnet iron with a very high permeability 
Resistance materials where I varies with E4 

Glass in “‘unbreakable’’, ‘‘foam'’, and conducting forms 
Improved surface finishes 

Variable speed drives of high flexibility 
Insulations for very high temperatures 





applicable to design are where one engineer specializes 
in cams, another in springs, a third in designing prac- 
tical and artistic enclosures. Great care must be taken 
that this specializing is not carried too far, lest one be 
unable to properly visualize the project as a whole. But 
for working out details, and checking individual fea- 
tures of a design, it is definitely advantageous. 
However, because of the great diversity of adminis- 
trative divisions encountered in different companies 
most suggestions for speeding work up to the blue- 
print-for-production stage must be based on the actual 
steps through which the project passes, though some 
of them may be repeated or split among several admin- 
istrative divisions. Here are some typical steps. 
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1. Conception of the idea 

2. Expounding of the idea 

3. Development of the idea 
4. Making the model 

5. Testing the model 


~ 


». Determining cost, patent aspects, etc. 
7. Preparing final drawings and specifications. 


While these have been stated in approximately their 
chronological order they are subject to some variation, 
especially the last two. 

Under the conception of new ideas must be consid- 
ered the research and experimental work conducted 
by the company as well as the specific ideas that may 
occur to an engineer. 

There are two classifications of research work. So- 
called classical research consists of fundamental inves- 
tigations which will in some way add to our knowledge, 
but there is no preconceived use for a predetermined 
result. Such excursions into pure science are generally 
indulged in by only the larger companies, for while 
experience has shown that they eventually pay big divi- 
dends, it is usually necessary to finance them for a 
relatively long time before any profitable use can be 
made of the discoveries. 

Applied research consists of investigations and ex- 
perimental work for a specific and useful purpose 
related to the endeavors or contemplated endeavors of 
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W ITH a strip of conduc- well as providing protection 
tive rubber attached to at a point hitherto beyond 


the leading edge of each air- accomplishment. The unit il- 
plane propeller blade, elec- lustrated is an experimental 
trical energy may be used to one developed by the United 
heat these edges sufficiently States Rubber Co. in coop- 


to keep ice from forming. 
This all-electric method of- 
fers notable advantages over 
other ‘de-icing methods as 


eration with the engineering 
staff at Wright field. Lewis 
Marick, company scientist, is 
shown with the new blade. 
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the company. Each project is undertaken with an ele- 
ment of doubt as to its success. Such work is con- 
sidered necessary and is conducted to some degree at 
least by almost all manufacturing companies who mar- 
ket their products.* 

Development, unlike research, aims at a preconceived 
result within narrow limits. It is undertaken with a 
background of knowledge or experience sufficient to 
reasonably assure its success, and the work generally 
proceeds more or less on schedule following, in most 
cases, orthodox engineering practices and standards as 
set up by individual companies. 

The coordination of research work with the develop- 
ment program of the company is an important and 
difficult task. At present research work has been cur- 
tailed drastically in order to make the facilities, includ- 
ing the engineers themselves, available to assist with the 
problems of war production. This research must be 
resumed at the earliest opportunity in order that its 
fruits may be available for the mevitable slump which 
will follow the post-war boom at some highly specula- 
tive date in the future. 


One of the great lessons of this war is the 
value of a strong research organization. Com- 
panies so equipped were able to shift more 
quickly to war production and they suffered less 
from the loss of their technical personnel be- 
cause they had the research department upon 
which to draw. 


This lesson is also applicable to peace time operation, 
for in lean years a money saving suggestion or a new 
and profitable item to manufacture will constitute a 
substantial contribution toward the cost of the research 
organization. And if new lines of endeavor must be 
sought to keep the plant operating during depressions. 
the effort must come from within the organization itself 
—quite different indeed from the cooperative situation 
now existing under stress of a war and man-power- 
shortage throughout the nation. 

Most companies will have adequate facilities for 
carrying on both research and development work, pro- 
viding they obtain the necessary personnel. Such per- 
sonnel will be available, but not too plentiful, in the 
immediate post-war period, and post-war planning 
should include locating new engineers for prospective 
future employment. 

And in considering the relation of the research 
department to the company’s development program, it 
should be remembered that the department is a potent 
source of ideas suitable for immediate development. 
It should be tapped regularly. 


Before the war a manufacturer of heavy 
electro-mechanical products had a development 
project that was proceeding much too slowly. 
It had a research department consisting of nearly 
a score of engineers. These were called together 
informally one afternoon and the problem pre- 
sented to them; anyone with an idea was re- 
quested to submit it. Although the project was 
new to most of the research engineers almost all 





*Even “job order” companies that manufacture parts or 
assemblies to specifications furnished by their customers are 
likely to indulge in research, particularly with respect to mate- 
rials and processes. 
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of them had ideas, and among those submitted 
within the next few weeks were four of such 
novelty and value that patents of a thoroughly 
worthwhile nature were obtained on them. 


Among the useful plans for eliciting ideas is the 
bonus. Unfortunately too many companies pay from 
$1 to $10 for ideas which, if they are worth anything 
at all, are worth several times that amount. It must 
be remembered that many individuals, even engineers. 
are sO poor at expressing themselves that a very great 
effort is required for them to write out even a simple 
suggestion. It would seem that a minimum of $25 
should be paid for any accepted suggestion in factory, 
office or engineering department, if it is proposed to 
pay anything at all. 


One large company has a contract with all its 
engineers to assign inventions to the company 
for $1. Actually, a bonus of $100 is paid for 
each patent issued. This bonus works wonders, 
for even the Chief Engineer says he can use an 
extra hundred dollars. This amount, or more, 
is quite small in comparison to the cost of pro- 
curing the patent or doing any experimental 
work, and besides the financial advantage to the 
recipient the feature of rewarding individual - 
merit constitutes a strong psychological stimulus. 


But the bonus is not the only way of engendering 
ideas. Engineers should be encouraged to attend the 
meetings of their professional societies, to include some 
district and national conventions at company expense. 
Many a design engineer has seen the start of a fruitful 
idea at a convention or machinery exhibition. 

And to the extent that size and other factors permit, 
there should be conveniently available in office or 
laboratory samples of competitive devices, machines 
on which “gadgets” or sub-assemblies will be used. 
photographs, drawings, models or partial models, and 
assorted stimuli such as patents, books, magazines, 
trade journals, catalogs and advertising promotions. 

While the conception of the idea is the first step 
obviously necessary for any development, the idea is 
worthless if it is not expounded to others and sent 
along a channel of development. 

It may be necessary to discuss the idea with other 
staff members, or to explain it to company officials for 
executive consideration. Always it will be necessary 
to describe it minutely to the draftsman who will 
develop the details. 


GET THE PRODUCT IDEA ACROSS 


i. ; the accuracy and clarity with which the idea 
can be expounded will determine to a large extent 
its future, including the speed of its development. 
Probably no other tool in any laboratory has been as 
neglected as the very important assists for describing, 
explaining and contemplating new ideas and sug- 
gestions. Here are some of the less conventional but 
very effective methods: 

A. Photographs made of other devices of general 
similarity can be used for pointing out changes and 
differences as well as giving a general concept of the 
product. Prints 8x10 or larger, made on semi-matte 
paper instead of the conventional glossy surface, can 
have changes drawn on them with pen or pencil. 


B. Perspective and isometric drawings can be made 
by trained draftsmen or commercial artists. They 
take the place of photographs for new devices. This 
system has recently been adopted to a considerable 
extent by the aircraft industry. 

C. Color drawings are useful with cams, molded 
parts, and various assemblies. Colors show contours, 
different levels, close fitting parts, inserts, and wiring 
in contradistinction to mechanical parts. Long used 
in steam and hydraulic engineering, they are now find- 
ing wide acceptance in other fields; in fact, modern 


DURING THE DEVELOPMENT OF A 
SUCCESSFUL NEW PRODUCT DESIGN 
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Here are the general features” 
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And here 1s the new design 
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PRODUCTION MANAGER 
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C= shows the general flow of work in a development not 

requiring special research. Supervision, mainly by the de- 
velopment-engineer, is not indicated. A megative comment at 
any point will require a repetition of some or all previous work. 


duplicating methods make the use of colors acceptable 
not only on development sketches but on many produc- 
tion drawings. 

D. Partial models, especially of questionable parts, 
can be constructed from paper, cardboard, balsa wood, 
light gage metal or molders clay. 


An ambitious young draftsman whose hobby 
was model aeroplanes, recently salvaged a de- 
velopment project that had struck a snag by 
carving out a scale model of several of the mov- 
ing parts during his lunch hour, attaching them 
to a piece of heavy cardboard with pins, and 
observing their motion. From this crude assem- 
bly he was able to visualize changes that made 
the development a success. 


When an idea is finally turned over to the drafts- 
man to work out the details the design engineer should 
not think that the Chief Draftsman can take his place 
in following the work. The Chief Draftsman has two 
big jobs: office manager and liaison with the factory. 
His interest in the development is mainly to see that 
constructions most suitable to factory equipment and 
experience are used, and that every possible stan- 
dardization is effected. Except for such features it 1s 

‘Continued on p. 210) 
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New Circuit Controls For A 


S REGARDS the remote controlling of facilities 
on board today’s airplanes, experts are divided 
on the total advantage of entirely hydraulic ver- 

sus hydraulic-electric versus all-electric systems. For 
the first, proponents point our superior power trans- 
mission with ready reversibility and the sense of feel 
of the action returned to the operator. 

For the combination type advocates point out that 
within the essentially tee shape of the craft, power trans- 
mission is mostly spanwise while connections between 
cockpit or cabin and span are more in the nature of 
control circuits involving much smaller power. In 
the nature of things, it may be said that one can get 
more control per pound from an electrical set-up than 
any other kind and more power per pound from a 
hydraulic one. Furthermore, space is at the greatest 
premium in the pilot’s compartment and wiring is less 
bulky than piping. 
critical an issue. 

Advantages attributed to the entirely electrical actua- 
tion of functions are the centralization of responsibility 


In the wings, space is not so 





LIKELIHOOD of use by operator with heavily gloved 
hand dictates design of this (A) lever switch. (B 
Shows manual control of a different sort where combina- 
tion of momentary contact switch and radial segment 
switch produces specialized control action as per schema- 
tic diagram (C). 


(or feeling that two different kinds of systems have 
twice as many things to get askew) continual motor- 
design advances, substitution of current-relay circuits 
for limit switches and circuit breakers, and the superior 
ease of synchronizing various elements and preventing 
loss of synchronism. No matter what sort of actuating 
system is used there are two basic ways of using it. 
One is to have an action initiated by a crew member 
personally and the other is to let the operation depend 
on a condition-sensitive component which does the job 
automatically in response to changes in whatever situa- 
tion it is required to control.t+ Under consideration at 


+ See “Limit Switches For Travel Control,” September 1943. 
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the moment are electrical controls of the former type 
only, that is, initiated by a crew member. 

They serve to establish, maintain, and interrupt cur- 
rents in circuits having various characteristics of in- 
rush, inductance, current, and voltage . . . all of which 
have different effects on switch performance. In the 
first action—making the circuit—inductive loads give 
the least trouble, resistive come next, and lamp are 
the worst. This is because inductive loads build up 
slowly to steady-state conditions and any contact 
hounce is over by the time full current is flowing. Re- 
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sistive loads have almost vertical wave fronts which 
cause full current flow during contact bounce periods, 
while motor and particularly lamp circuits involve in- 
rush currents during the initial period in considerable 
excess of steady-state condition. 

Under the heading of circuit maintenance, voltage 
and current are the chief factors. Passage over the 
internal resistance of the unit causes a voltage drop and 
accompanying wattage dissipation into the components 
of the switch. If too much temperature rise is caused 
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. Since we last summarized current 
progress in airplane switches and cir- 
; cuit breakers,* a number of significant 
h advances have been made... just 
e as the past year also served to bring 
e specialized aviation motors to their 
e€ present state of high effectiveness for 
Pp | the job to be done and to unusually 
t good efficiencies.** | Weight, size, 
- | function and immunity to adversities 
of use all have been given detailed at- 
tention by manufacturers of such com- 
ponents. Relays for aircraft will be 
reviewed, similarly, in a later issue. 

PBB PPP PDP LPP PP PP PPP PPB PP PPD PPD PPP LLLP 

in any of the dielectric parts then conducting paths to 

ground or to opposite polarity may be established by 

heat carbonization. 

In its third function—opening the circuit—the switch 
sutfers most in its efficient action from inductance, fol- 
lowed by voltage then current in that order. The typ- 
ical arcing time for a highly inductive load will be a 

7 ' dozen or so times as long as that for a resistive load 
| 
t 
j 
| ae 
hich 
through the sane switch. Toward the end of the arc- 
slice ing period, a high voltage kick comes through to help 
cause arc restriking and destructive flashover to ground. 
— Outside the electrical factors of the circuit are other 
the *See “Control Components That Solve Some . Aircraft 
-and Problems,” August 1942. . i es eat sl ads Wa 
wede aa Aircraft Motors—A Year Of Progress,’ August 
used 
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conditions such as ambient temperature, humidity, at- 
mosphere, acceleration, and altitude which also affect 
the operation of the unit.¢ Temperature either gums 
up the mechanical workings of the switch or con- 
tributes to internal electrical breakdown depending on 
whether it is low or high in its extreme. Humidity 
can be either from direct splashing or through the 
breathing-in of vapor. For the first, gasketing and 
water-tight joints serve as guards against damage and 
for the other, drain holes and water-resistant construc- 
tion prevent operational defection. 

Atmospheric problems come about through salt spray 
or combinations of chemicals with moisture and heat. 
Electrolysis between contiguous unlike metals can be 
avoided by specifying plating for the assemblies. This 
will protect corrosion-vulnerable parts and eliminate 
diverse metal-to-metal Zinc can give a 
great deal of trouble under these conditions by forming 
bulky, high resistance salts like zinc hydroxide and 


abutments. 


In com- 
bination with tung and chinawood oils and air drying 
phenolic varnishes, cadmium is likely to do the same 
sort of thing. 
Acceleration can take the form of shock, vibration, 
or linear movement. Standard tests exist for the de- 
termination of switch performance under each and 


carbonate which ruin closefitting assemblies. 


most devices carry ratings based on those tests. 
Considering the specific switches in the year’s offer- 


ing, one line starts with a 9 oz. model which can be 


< 


IRCUIT breakers are integral parts 

of toggle switches as (A) which can 

be held closed in an emergency or (B 
which can not. Separate units like (¢ 
operate as fault limiters at remote cir- 
cuit points to open on 4 or 5 times rated 
current. 





CLEMENT HAS RESET (4) 
BATARER Can BC MANUALLY RESET 


CLEMENT Ww TRIP POSITION(2) HANDLE IN “OFF” POSITION(3) 
HANDLE STARTS TO CO OrF ELEMENT STULL HOT 











had as a toggle switch only or in combination with a 
circuit breaker as required. Ratings go 80, 90, 100, 
and 125 amp. at voltages up to 29. Handle can be 
supplied with a luminous tip and can be held closed on 
overload if the pilot decides to run a motor to destruc- 

+ See War Major Operating 


“Vibration Is The Product's 


\dversity,” July 1942. 
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tion. Ambient temperature range is 135 to minus 60 
deg. F., and sea level to 40,000 ft. is the altitude toler- 
ance. Neither vibration at 55 cps. and %4o-in. ampli- 
tude, nor 10 G. acceleration causes malfunction. Case 
is plastic and the unit is factory adjusted and sealed. 

An ignition switch which weighs only 12 oz. is de- 
signed for specification as a battery and magneto cir- 
cuit selector switch on two-engine ships. It meets all 
the standard acceleration, vibration, and altitude tests 
and handles 15 amp. continual current from 135 to 
minus 60 deg. F. Construction is of the unit type with 
plastic enclosed parts and standard mounting. Dimen- 
sions are 37345 by 45%e by 3346 in. Coming in two 
modifications, one basic high-current switch can be 
supplied push-button or mechanical-device-operated to 
make and break currents as high as 1000 amp. induc- 
tive at 24 volt and carry 125 amp. continuously. Quick- 
make and -break double-break single-pole contacts are 
arranged in normally-closed fashion. 

Travel necessary to actuate the snap-acting over- 
center trip mechanism is only %o0-in. with an extra 
\4¢ for overtravel. Totally enclosing case is made of 
plastic with four corner-located mounting studs inset. 
Hardened steel parts receive special magnetic tests to 
insure reliability. Heavy terminal straps have binding- 
head-screw lead fastening provisions with a_ plastic 
barrier between connections to prevent short circuits. 
For mechanical operation, the unit is supplied with a 
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REQUIRING no more traveling down the tube so 

than a mere thimbleful that only those having cer- 
of gas for each test and tain mass or weight pass on 
greatly shortening the time to hit a “target.” At this 
within which results may be latter point the molecules are 
known, this mass spectro- collected and their electrical 
meter has been devised for charges counted by meters 
synthetic rubber tests but of- shown upon the control panel. 
fers other important wartime Actual time savings relate to 
chemical industry services. roughly fifteen minutes with 
Key part of this Westing- the spectrometer and_ be- 
house electronic development tween fifteen hours and 
is a curved glass tube placed three days with five to ten 
between the two poles of an units of research manpower 
electromagnet. The latter re- when similar studies were. 
tards_ electrified molecules conducted without it. 
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metal mounting base by means of which it can be at- 
tached to such an actuating medium as a hydraulic 
pressure regulator. In a typical use point, one of these 
switches starts and stops a 2%-hp. pump motor on an 
aircraft hydraulic system where in 5 seconds it goes 
through a complete start-run-stop-start cycle. 

Used as battery disconnects or for the direct switch- 
ing of motors, a class of lever switches has essentially 
identical characteristics with the foregoing pair except 
that a plastic toggle serves to produce SP, ST action. 
Temperature range is 170 to minus 60 deg. F. and 
dimensions are 256 by 1% by 2% plus 1% in. toggle 
projection. Power disconnecting or manual transfer- 
ring functions are performed by a type of master switch. 
Particular point of specification is one where aircraft 
electrical functions are maintained from an external 
source while the plane is on the ground. Silver or 
special alloy contact tips are alternates in the handling 
of 125 amp. continuous load or making and breaking 
of 800 amp. at 29 volt de. Contact operation is con- 
trolled by the action of a plastic cam on movable contact 
fingers. The cam is keyed to the operating shaft which 
is ¥2-1n. high strength aluminum alloy, projects through 
both sides for flexible cable control. Contacts are SP, 
S and DT and dimensions are 514 by 44444 by 37% in. 
Weight is a little over 2 lb. 

Based on the design of a snap action push button 
previously released, a whole family of adaptations in- 
cludes clear plastic push button, mushroom top, and 
trigger type units. Basic rating of 15 amp. at 29 volt 
is made to serve myriad specification points by these and 
by variations possible in the contact arrangements 
Trigger-type unit is designed for mounting at the rear 
of the pilot’s control wheel where it fits in a provided 
cavity for gunfire control. Others in the line are spe- 
cially devised to mount at other points on the same 
type of control wheel. One has a concave flange to 
prevent accidental operation of bomb release, guns, 
turret, or signal as used. Clear plastic button types 
are suitable for marking with tabs which are applied 
by the manufacturer. One of them comes with a 
mounting strap for attachment to such parts as control 
wheel rims. In this type the plastic button is protected 
against accidental operation by a projeciton of the 
metal shell. \Wiring is brought out the opposite end. 
The last in the series has peripheral screw threads so it 
can be incorporated in a mechanical device where the 
switch is automatically actuated. A plastic tipped 
plunger serves to translate the motion of a mechanical 
part into electrical make-and-break. Contacts are on 
the same end of the unit so wiring is concealed. Trip- 
ping adjustment is achieved by use of the main mount- 
ing threads which are locked by an eccentric-mounted 
screw. Weight of the different stvles ranges from 1 
to 3 oz. 

One precision-made unit sees service as a_ basic 
mechanism for limit and push-button units involving 
special actuating members. This part is only 1° ¥4¢ in. 
by 1 in. by 1 in. Travel equivalent to 15 deg. rotation 
of the operating shaft is necessary for tripping with 
only 2% oz. pressure applied at a 1 in. arm. The 
toggle mechanism has a high degree of accuracy and 
a hammer-blow action, both of which derive from the 

(Continued on p. 196) 
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Radio-Frequency Circuit Designing 
May Alter Some Viewpoints 


OR A resistor to function properly at radio fre- 
quencies, the design must be such that it has no 
reactance component, either inductive or capaci- 

tive, and that its resistance value will remain constant 
and independent of frequency. It is practically impossi- 
ble to construct a resistor so that its resistance will be 
independent of frequency because of skin effect, hys- 
teresis, and eddy current losses. Design may be such 
that the resistor will act in either of two ways, namely : 
(1) as though the resistance were shunted by a capaci- 
tor (See Fig. la). This effect is due to the distributed 
capacity between adjacent turns and between the turns 
and ground; (2) as though the resistor possessed in- 
ductive reactance, due primarily to the inductance of 
the winding (See Fig. 1b). 

Assume that it is desired to terminate a radio-fre- 
quency line with a resistance of 800 ohm. If this re- 
sistor were found to possess a distributed capacitance 
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Specification of electronic ways for the 
thousands of new jobs being found for 
them by forward-looking engineer- 
designers (notably those who have 
formerly specialized in electro-magnet 
aspects of the art) brings into cur- 
rency a new vocabulary as well as a 
new and almost inexhaustible bag of 
mechanical and _ functional tricks. 
Here, in a continuation along lines 
touched upon in these pages previ- 
ously*, the authors clarify the funda- 
mentals behind many of the things 
that happen when rf. circuits receive 
certain stimuli. They also clear up 
some possible questions on the vocab- 
ulary. Not too technical nor, unless 
you are an old hand at the game, too 
elementary either. 
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ot + micro-micro-farad and negligible inductance at a 
irequency of 120 megacycles, then the unit would 
actually be terminated by an impedance of 305 ohm 
instead of by a pure resistance of 800 ohm. Again, if 
the unit were found to have an inductance of 20 micro- 
henrys and negligible capacitance, then the line would 
be terminated actually by an impedance of 15033 ohm 
instead of the desired 800 ohm of resistance. Conse- 
quently, it is always important to minimize, as far as 


* See “Some Basic Resonant Circuit Facts,” August 1943. 
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possible, the effects of both inductance and distributed 
capacitance of resistors at radio frequencies. 

As a rule, such resistors are of the vitreous enameled 
type, wound on ceramic tubing with a winding pitch 
of approximately twice the diameter of the wire. These 
units have fixed resistance and high resistivity. Their 
resistance range is from 1 to 10° ohms and their power 
ratings from 5 to 250 watt. This type of resistor 
often behaves as though it were a circuit similar to 
that shown in Fig. 2. Hence, it is obvious that the 
impedance increases up to a critical value of frequency, 
beyond which the impedance decreases rapidly because 
of the predominant capacitive reactance. 

Another type of resistor is composed of finely divided 
carbon set in a synthetic resin bond. These units are 
absolutely devoid of inductance and usually free from 
capacitive effects except at ultra-high frequencies when 
the capacitance between terminals produces an effect. 
It is possible to construct carbon resistors with resist- 
ance range from 100 ohm to several megohm and a 
power rating of several watt. This type resistor is 
particularly well adapted for use in radio receivers and 
audio-amplifying circuits of low power. 

Wire-wound resistors are used at the following 
points: (1) Potentiometers; (2) time control; (3) 
volume control in radio receivers. 


SELF-INDUCTION CAUSES SKIN! EFFECT 


VERY current-carrying conductor is surrounded 

by a magnetic field which is concentric with the 
conductor. The amount and extent of this magnetic 
flux varies directly with the current, hence it is obvi- 
ous that as the current increases the conductor will be 
cut by more and more of the resulting magnetic flux 
lines. The reverse would be true as the current de- 
creases. Since all of the magnetic flux emanates from 
the center of the conductor, there will be a larger 
counter cmf. created there than in the outer portion 
of the conductor. Hence, the apparent conductivity 
of the conductor becomes less since more and more 
of the electrons are compelled to flow in the outer por- 
tion of the conductor. When frequency is high the 
action is more pronounced. This is known as skin 
effect and is another illustration of self-induction. In 
the case of a coil of several turn, a counter cmf. of self- 
induction is likewise induced in the turns by reason of 
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the fact that the flux linking with the coil turn is being 
varied. The direction of this force, in accordance with 
Lenz’s law, is always such as to oppose any change 
in the value of the current flowing in the coil. In 
order to clarify this statement, assume a coil of N 
turn in which the instantaneous current is 1 amp. and 
the corresponding instantaneous flux is 6 maxwells, 
then the voltage of self-induction will be 


dé 
e=-N — x 10° volt 
dt 
Again, the voltage of self-induction may be expressed 
as di 
e=-L — volt 
dt 
where 
dé 
L=N — x 10° henrys 
di 


where L is referred to as the coefficient of self-induct- 
ance for the coil. In the event that the magnetic 
circuit is not being operated near the point of satura- 
tion, or when the core consists of non-magnetic ma- 
terial, magnetic flux will vary directly with current. 
Under these conditions, 

L = N¢x 10° henrys 


I 
If a coil of N turn surrounds a magnetic circuit of 
length 1, of cross-section A and permeability p, then 
the magnetic flux will be given by the following 
equation : 


® = M.M.F. =O 4yNIAp 
R l 


Consequently, 
N# 4anN7Ap 
L=—x 10° = — 
I l 
Since it is always necessary to overcome the voltage 
of self-induction whenever the magnetic field around 
a coil is being changed, it is possible to term this prop- 


x 10° 


J 15000 n 


800 2 





Fig. 1 PN the strange world of radio frequency, a plain, ordi- 
nary resistor is very likely to act as though it were a 
circuit (a) shunted by a capacitor or (b) in series with an 
inductance. Unless accounted for, this may play hob with 
otherwise carefully calculated circuit values as shown by 

the figures in the diagrams. 


erty of the circuit an inertia effect. During the time 
that the magnetic flux is being increased energy is 
being stored in the field itself. This portion of the 
total energy will be returned to the circuit when the 
magnetic field collapses, i.e., when the exciting current 
is reduced to zero. 

The power necessary, at any instant, for establishing 
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a magnetic field about a coil of wire may be 
expressed as Oxxie 
and therefore the energy delivered to the magnetic 
field in time dt is given by ‘the equation 
dw = pdt = iedt 
but e=Ldi, 


dt 
hence dw = Liedi 
If this equation be integrated, thus: 


I 
Wf f idi 


O 


W = LE joules 


2 
COIL TYPES VARY 


HERE ARE two distinct kinds of coils used in 
connection with communication circuits: (a) Air- 
core inductors: (b) iron-core inductors. The former 


Fig. 2 


IRE-WOUND, 

fixed resistance has 
component effects which 
total up to something 
like this when used at 
radio frequencies. Imped- 
ance increases up to a 
critical point then falls 

off rapidly. 


are used in part of the circuit where high frequencies 
are encountered, while the latter are used where rela- 
tively low frequencies are involved, or in a high fre- 
quency circuit when it is necessary to effect a choking 
action, such as with choke coils. 

In the case of air-bore inductors, there are three 
ways of winding these coils, as shown in Fig. 3. 

The coefficient of self-inductance for the coils in 
Fig. 3 is: 














For (a) (2xrN)* 
Lo=-_— S x 10% microhenrys 

l 

For (b) rN 
L = ———— microhenrys 
6r + 91+ 10t 
For (c) r°N* 
L=-— — microhenrys 

10r + 14t 

where 


S =a factor of proportionality and is a function of 
the ratio of the coil diameter to the coil length. 

N = number of turn on the coil. 

r= the mean radius of the coil (cm.). 
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*See “Some Basic Resonant Circuit Facts,” August 1943. 


1 = length of the winding (cm.). 

t = depth of the winding (cm.). © 

In the case of high radio-frequencies, it becomes 
necessary to take into account both the skin effect and 
the distributed capacity of a coil. The latter effect 
results from capacitance between turns and between 
each turn and ground. The ultimate result of these 
two effects is to cause the ac. resistance of a coil to 
be several hundred times the dc. resistance. The dis- 
tributed capacitance of the coil causes it to possess a 
natural frequency at which the apparent resistance 
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Fig. 3 HREE ways to wind a coil produce three different 
formulae for self-inductance, see text. Ferrous cores 
added to these types multiplies their inductance by several 
thousand: Cleft to right) Single layer helix, multiple 
layer, single layer spiral. 


hecomes excessively large. If the frequency exceeds 
this critical value, then the coil will act as a condenser, 
thereby passing rf. currents but blocking de. compo- 
nents of current. 

The use of ferrous cores with inductors increases 
the inductance by several thousand times that of the 
air-core value. It can be said that the effective induct- 
ance of such coils depends upon the following: 

Amount of de. current flowing through the coil; 

orm factor of the voltage wave; 

Magnitude of the ac. voltage impressed across the 
inductor. 


CAPACITORS HAVE MANY FORMS 


NE OF THE most important pieces of equip- 
ment used in communication circuits is a con- 
denser. It consists of two conducting surfaces sepa- 
rated by some form of dielectric, such as, air, paper, 
oil, mica, or a non-conducting, electrolytic film of some 


kind. Solid-dielectric, fixed-capacitance condensers, 
used in communication circuits, usually have either 
mica or impregnated paper as the dielectric. As a 


rule, condensers using mica are regarded as having 
lower losses and higher voltage ratings than paper 
condensers. However, they are more expensive. 
The equation for the capacitance of a parallel plate 
condenser can be expressed by the equation 
KA 
C = 0.0885 —— x 10°° microfarad 
when d 
K = specific inductive capacity (dielectric constant). 
A = area of one side of the conducting plate (sq. 
cm. ). 
d = thickness of dielectric between conducting sur- 
faces (cm.). 
3y the proper choice of the dielectric material it is 


induction is likewise induced in the turns by reason of 
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possible to build condensers with capacitance from 3 
to 8 times that which would be obtained when using 
air as the dielectric. However, the use of a dielectric 
other than air always results in certain losses, such 
as that due to 

Hysteresis of the dielectric. 

Resistance of the conducting plates. 

Connections to and between the conducting plates. 

Corona, caused by excessive voltages. 
If it were possible to construct perfect condensers, 
then there would be no losses with which to contend. 
Such a condition would mean that the condenser would 
necessarily have a power factor of zero and hence a 
phase angle of 90 deg., leading. However, in actual 
practice it is never possible to have these conditions 
exist, although the power factor may be very small. 
[In other words, every condenser exhibits some loss 
and, therefore, the phase angle is always slightly less 





Fig. 4 OSSES, present in every condenser, are represented by 
associated series resistor as (a) or parallel resistor 
as (b). Without losses, capacitor would have zero power 

factor. 


than 90 deg. The actual losses in any condenser may 
be regarded as though the condenser itself were free 
of losses, but that such losses as are associated with 
the condenser occur either in a series resistor or in a 
parallel reistor. Hence, the two equivalent circuits 
for the losses in any condenser may be as shown in 
Fig. 4. 

In order to obtain the values of r and R, shown in 
the equivalent circuits of Fig. 4, it will be necessary to 
make use of the corresponding vector diagrams, as 
shown in Fig. 5. In Fig. 5a, the power factor for 
equivalent series circuits becomes 


r r 
cos é= ae ——= eCr 
Z{ 1 
(ow) | 


Likewise, the power factor for the equivalent parallel 
circuit (b) becomes, 


o o 1 
a s 

cos @=— = = 
V b wcR 


In view of the fact that the condensers are assumed of 
equal capacitance in the two equivalent circuits, it 1s 
possible to equate the two power factor expressions, 


thus: ] 
eocf = - 
oc R 
from which 
R 
o-C"r 


It is often necessary to tune radio circuits in order 


Continued on p. 202 
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General Electric 





Photographs with an exposure of but one millionth of a 
second, brief enough to stop a rifle bullet or any fast- 
moving object, can now be made by the run-of-mine 
news photographer using this high speed electronic light 
equipment. The device, using a small mercury lamp 
no bigger than a cigarette, consists of a small portable 
box, 10 in. sq. and weighing less than 20 lb. On the 
front is the light source, resembling a small auto head- 
light, which can be operated manually by means of a 
push button, or automatically by electrical contacts or 
a phototube and preamplifier. It will illuminate 20 sq. 
ft. of area with sufficient intensity to photo the fastest 
moving objects. It uses standard and easily replaceable 
electrical parts and a single electronic tube, with a 100 
watt mercury lamp as the light source. The ordinary 
115-volt ac. household lighting circuit is used to operate 
the unit. The current is rectified by an electronic tube 
and then used to charge a capacitor. 


AJ'tv 





Photoswitch 
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Dewar Mfg. 


This powerful portable lightweight searchlight, total 
weight including batteries is only 12% lb., has a 
strength of 110,000 beam candle-power. Signalling 
model is used by our military services for com- 
munication in sunlight over many miles. Standard 
light provided for emergency crash truck, fire- 
fighting apparatus, guard duty for arsenals and 
industrial plants, camps, shipyards or wherever a 
powerful blaze of light is required. In this unit there 
are four transparent battery cells made of plastic 
which weigh but a third of the hard rubber they 
replace. It is possible for the operator to check 
readily the condition of the battery and visually 
the electrolyte level in each cell. Photo courtesy of 
Celanese Celluloid Corp. 


For accurate measurement and control of the den- 
sity of transparent films, filters, plastics, gases and 
liquids. This photoelectric system, originally in- 
tended for use in the manufacture of extremely dense 
optical filters, is also applicable to the constant den- 
sity control of films and plastics, to the turbidity 
control of liquids in a wide variety of processes such 
as the manufacture of aluminum, and to turbidity 
control of gases wherever extreme accuracy is de- 
sired, as in the examination of flue gases. Two beams 
of light are projected from a single light source. One 
beam passes through any standard filter; the other, 
through the filter or liquid the transparency of which 
is to be measured. The two light beams are then pro- 
jected by an optical system to a single phototube. 
By means of an electronic and mechanical timing 
system the irstrument constantly measures the ratio 
of transparency of the sample as compared with the 
standard filter. The same source of light and the 
same phototube and amplifying system are used to 
examine both standard and sample making resultant 
measurements accurate and completely independent 
of circuit constants, supply voltage and other ambient 
conditions. Variations of + 10 volts from standard 
have no effect on readings. Materials up to density 
5 can be measured. 
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Developed originally for communication between pilot- 
instructors and their students, this interphone has also 
been found useful on noisy factory assembly lines for a 
two-way communication between workers. Between two 
persons is a single cord, of any desired length, for one-way 
communication, or two such cords for two-way service. 
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Electronic Specialty 


Only one interphone amplifier case is required for two-way 
operations. A throat type microphone frees the pilot or 
worker’s hands, and headphones complete the equipment. 
Volume is adjusted by a combination ‘‘on-off” switch and 
volume rheostat, with a separate ‘‘on-off’’ switch so that 
when not needed for communication the volume can be 
left at the desired level. An audio output of 180 milliwatts 
is available with the unit. 





To facilitate the testing of 
cathode-ray tubes coming off 
the production line. This elec- 
tronic desk test position provides 
for routine production checkup 
of high-accuracy, miajor-pre- 
cision components by relatively 
unskilled help. Unit is housed in 
a steel cabinet in the form of a 
modified flat-top desk. An in- 
clined platform supports the 
cathode-ray tubes which are 
plugged into their respective 
receptacles at the rear. Directly 
beneath the inclined platform or 
shelf is a battery of meters 
covering all required readings. 
Immediately in front is the 


Allen B. DuMont Labs 


writing space, and beneath a 
drawer ffor record facilities 
flanked on either side by more 
meters. Where other desk 
drawers would be there are 
switches and controls for the 
power supply which forms part 
of the test position and which 
provides all required voltages 
for the widest array of cathode- 
ray tube types. The operator 
sits at this “‘electronic desk” and 
sets the various voltages for the 
given type tube or tubes and 
then checks for brilliance, focus, 
deflection, leakage resistance and 
other important characteristics 
included in inspection routines. 
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Boice-Crane 


Portable and vibrationless, this oscil- 
lating spindle motor-driven sander will 
produce any degree of bevel up to 6 in. 
in height. It can be used for grinding 
aluminum, plaster board, brass, die 
castings, and sheet iron for templates. 
It provides a full range of sizes, 34, 1%, 
2 and 3 in. The sand drum oscillates 
automatically through a 7% in. stroke. 
83 complete strokes at 2,500 rev. per 
min., sanding silky smooth with the 
coarsest, faster cutting abrasives, an 
automatic protection against scoring. 
The table, 20 x 20 in., tilts both ways 
45 deg. It is geared for close setting. 
Two scribed index lines show exact 
positions for beveling, drafting pat- 
terns, and for core-box work. 
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Because of the “self-loading’’ 
feature, this low lift truck with 
a fleet of separate skid platforms 
will do the work of 10 to 30 men 
in transporting materials. Vari- 
ous types of skids are available 
for specialized applications. It 
transports 4000 lb. loads on 
separate skid platforms. The 
vertical lift makes it an ideal 
truck for handling packaged 
goods since the packages cannot 
be damaged by crushing between 
the battery compartment and 
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Baker Industrial Truck Div 
of Baker-Raulang 


load when lifting. Other im- 
portant features are the duplex 
compensating axle suspension, 
the efficient and trouble-free 
hydraulic lift and the exclusive 
no-plug controller. A single lever 
on top the control panel controls 
lifting and lowering. Removal 
of cover plate gives access to all 
controls, lift motor and pump. 
Travel is controlled by a single 
handle; moved downward it pro- 
vides three speeds forward, 
upward three speeds in reverse. 
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Production is tripled, on certain aircraft parts 
operations, with this machine which drills 15 
holes, equally spaced around an extended pan 
on a forged aircraft propeller shaft. The ma- 
chine is a horizontal, three-way, hydraulically- 
operated drilling machine with three drill 
heads, each with an individual hydraulic feed 
cylinder. The three heads are geared together 
for single electrical control. Operation is auto- 
matic and continuous until all 15 holes have 
been drilled. Index mechanism is electrically 
synchronized and after five indexes, the ma- 
chine stops for unloading and reloading. Hy- 
draulic equipment is housed in the welded 
steel base and coolant is contained in a sep- 
arate tank and trough at the side of the ma- 
chine for convenience. 


Snyder Tool and Eng. 





Revere Electric Mfg. 


Controlled beam 500 watt floodlight de- 
veloped according to Navy specifica- 
tions. Built to withstand concussion, 
vibration and exposure to sea atmos- 
phere, etc. Housing is of heavy gauge 
spun steelaccurately formedandstream- 
lined in shape. The lens door frame is 
hinged on widely spaced supports and is 
fitted with sure-tight winged screw 
latches and the gasket is mechanically 
sealed in place. Formed to scientific 
lighting projection, the reflector is of 
best quality glass. High co-efficient of 
reflection is obtained by means of the 
chemically deposited silver on the back 
of the reflector. The silver coating is 
backed up by a coat of silver applied by 
an electrolytic process. These com- 
pleted silvered surfaces are protected 
by a fired enamel backing permanently 
sealing the silver between two thick- 
nesses of glass. Reflector can be sub- 
jected to a temperature of 300 deg. C. 
Floodlight rotates on a trunnion allow- 
ing 350 deg. horizontal rotation and 
yoke arrangement permits unlimited 
vertical adjustment. 
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MOUNTING PLATE MOTOR 
/ / 


SPEED 
REDUCER 


LIMIT 


STOP ' 
ADJUSTMENT—*;, 


DRIVING ARM FRICTION CLUTCH 


Barber-Colman 


Shown here is the motor unit used on electric 
operators for swinging doors for one, two, three 
and four-leaf inward swinging doors and for 
one-leaf outward swinging doors. The unit con- 
sists of the motor, the speed reducer, the adjust- 
able friction clutch and driving arms, and the 
limit switch. A sturdy bracket is provided for 
wall mounting. The relay is used with this model 
unit only. Motors are of the three-wire instan- 
taneously reversing type. Speed reduction is 
accomplished by a train of spur gears driven by 
the motor through a worm and worm gear. To 
afford proper protection to the door and operator 
or persons and objects that may come in contact 
with the door when it is in motion, an adjustable 
friction clutch is provided in the drive between 
the slow speed shaft and the driving arms. If the 
door is stalled, due to an obstruction, the clutch 
will slip only until the drive shaft reaches the end 
of its normal stroke; that is, the limit switch 
stops the motor in the usual manner. The 
purpose of the relay is to maintain the circuit 
to the motor after the operator has been started 
by momentary contact. The relay is equipped 
with a thermal circuit breaker which auto- 
matically opens the main line in case a short 
circuit or overloading of the motor occurs. The 
circuit breaker must be reset by hand. 


“a xy SWITCH 


Suited to a wide range of induc- 
tion heating applications (it 
can be adapted to brazing, 
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Light, portable, and 
easy to handle this 
rapid heating explosive 
rivet gun is simple to 
operate. Its principle 
involves the passing of 
a low voltage and high 
current through two 
conducting loads ter- 
minating in a high re- 
sistance metal tip.t Re- 
sistance of the tip 
causes high tempera- 
tures over its restricted 
area. The riveter holds 
the rivet in place with 
the gun and squeezes 
the trigger. This closes 
the circuit causing the 
tip to almost instantly 
heat. When the rivet is 
detonated, the trigger 
is released and the op- 
eration is repeated on 
the next rivet. Rapid 
radiation results in a 
speedy cooling of the 
metal tip. 


Goodyear Aircraft 





North American Philips 


Offering many advantages to those industries where 
an expensive recording pyrometer is not required, this 
electronic temperature indicator has many interesting 
features. A switch on the front panel allows instantan- 
eous selection of three temperature ‘“‘spread_ ranges.” 
The standard limits of the instrument are from 100 deg. 
below to 1000 deg. above zero C.(—212 deg. F. to 1832 
deg. F) with a normal accuracy of plus or minus 2 per 
cent. Five pairs of terminals for five thermocouples are 
provided, any one of which can be switched into the 
circuit so that the temperature at five different points 
can be read. 


citors, ‘‘fool-proof’’ meters and 
push-button starting and stop- 
ping. Timers are placed on the 








Ohio Crankshaft 


annealing, heat-treating, heat- 
ing for forging and _ surface 
hardening of small and medium- 
sized parts), this small 9600 
cycle high-frequency unit fea- 
tures a special sturdy 20 hp. 
motor generator set, pre-set 
automatic controls, quenching 
auxiliaries, transformers, capa- 
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front panel beneath the work 
pan flanking the clear vision 
meter board which is protected 
by a grill. All operating devices 
are conveniently situated. Pro- 
tecting the air-cooled motor 
compartment from shop grime 
and dust are filters set behind 
the ventilating louvres. 
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Powder charges electronically checked for ballistic factors are 
now figuring in the surpassing accuracy of our artillery fire on 
many fronts. This cathode-ray oscillograph is employed in 
conjunction with powder testing. A powder sample is exploded 
in a strong sealed container. Electric voltages derived from 
that confined explosion are applied to the horizontal and verti- 
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Western Electric 


Just about 160 times quicker than a wink—8000 winks 
a second—that’s how fast this new movie camera (A) 
can photograph the split-second action of our high speed 
war machines. Using 8mm. and 16mm. film—some- 
times at the rate of 70 miles an hour—this camera is 
driven by its motors at a top speed of 8000 frames a 
second, an exposure period of 33 millionths of a second. 
The very high light intensities required for ultra high 
speed moving pictures are obtained by overvolting 
lamps to within a few degrees of the melting tempera- 
ture of their filaments. B—Interior of the camera with 
supply reel above and take-up below, with eight-sided 
optical compensator prism in front of sprocket for use 
with 8mm. film. The sprocket contains four holes (three 
of which are shown) for admitting light from the image 
in the film plane to the prisms on the door. C—Optical 
schematic diagram of the camera. Light rays from the 
object under test pass through the lens, then through 
the compensating prism to the surface of the film as it 
passes over the sprocket. As the prism rotates, the image 
formed in the film plane by the lens moves in synchro- 
nism with the moving film so that a sharp image is 
maintained throughout the exposure. 
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cal plate pairs of a cathode-ray tube through suitable ampli- 
fiers. This simultaneous deflection in perpendicular directions, 
causes the beam to move in a path which plots a graph on the 
fluorescent screen. The oscillogram is photographically re- 
corded and later analyzed. The screen of the cathode-ray tube 
not only provides a qualitative indication but is actually cali- 
brated by the application of a series of dots arranged in a 
matrix, both graph and matrix being photographically re- 
corded. Each luminous dot is electronically positioned on the 
screen so that the horizontal or vertical distance between any 
two adjacent dots is a constant known factor. This matrix 
then serves as an accurate reference or coordinate system for 
the ballistic graph. A 4 x 5 in. reversible-back camera is 
mounted in front of the tube screen to record the visual graph 
At eye level for the standing operator, the camera is critically 
focused on the tube screen by means of its ground-glass back. 
Once the closed container or bomb has been charged and the 
circuit voltages adjusted, the operator need only actuate the 
plunger which automatically opens the camera shutter, turns 
on the cathode-ray beam, fires the powder charge, switches 
the input of the deflection amplifiers from bomb chamber to 
matrix generator, causes the ‘“equi-potential’’? matrix to 
appear, turns off the electron beam, and then closes the 
camera shutter. The cut film can then be removed and de- 
veloped, and the recording analyzed. 
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Important innovations have been included in this new line of 
laboratory furnaces consisting of the box furnace (as pictured) 
for drying precipitates, ash determinations, fusions, ignitions, 
etc.; the combustion tube for carbon determination, standard 
combustion, organic analyses, etc.; the crucible furnace for 
melting base metals, thermocouple calibrations, molten salt 
baths, etc.; and hot plates for heating, distilling, boiling, 
evaporating, etc. These furnaces incorporate such features 
as the convenient door operating mechanism on the box 
furnace, which permits cooler working conditions; low voltage, 
high temperature type heating elements; the use of an input 
control for smooth, “‘stepless’’ apportioning of heat and clean, 
streamlined shape of the unit. 


Lindberg Eng. 





Another life light for the ‘“man overboard” to facilitate his 
rescue. This lamp is made of plastic whose toughness will 
withstand the impact of a dive from the deck of a ship. 
It does not promote corrosion and so will provide protec- 
tion for the life of the battery which is of the ordinary 
flashlight variety. Each light is equipped with 30 in. of 
cord or lanyard at one end of which is a large safety pin to 
be fastened to a life belt, at the other end a spring clamp 
to be snapped to collar or any clothing near the head of the 
wearer. The light itself is made in two parts—the plastic 
base of opaque red and the domed top of transparent red. 
This top combines lens and cap in one piece and is ingen- 
iously formed with an inside flange that lights the light 
when the top is screwed on tightly. A projection is molded 
to the outer side to allow for tightening the cap without 
covering the light with the hand. Photo courtesy Celanese 
Celluloid Corp. 
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Through the use of a 50 to 1 pantograph and a microscope, 
this grinder is designed to finish grind every desired profile 
within its range directly from the drawing. It is especially 
suited for the grinding of both circular and flat form tools, 
templates, profile gages, cams, dies, etc., from hardened mate- 
rials including tungsten carbide and is not limited by the 
regularity or irregularity of the work nor by straight lines, 
circular or irregular curves. A layout drawing made to a scale 
of 50 to 1 is placed on the drawing table of the pantograph 
which has a microscope mounted on a short arm. Following 
the lines on the layout drawing from point to point with the 
pantograph stylus, moves the microscope equipped with cross- 
hairs exactly according to the profile to be ground. The oper- 
ator feeds the grinding wheel so that its cutting edge always 
works toward the point marked by fhe crosshairs which corre- 
sponds to the position of the stylus. An accuracy of 0.0003 in. 
is said to be obtained in the grinding operation. The grinding 
wheel can be set at a desired angle to move in any direction by 
means of the unusual arrangement of cross and circular slides 
and other adjustments which give the effect of a double uni- 
versal joint, thus permitting the forming of any shape no 
matter how intricate and making possible the grinding of rake 
and clearance angles simultaneously with grinding the form. 
The layout size is 20 in. sq., making it possible to grind an 
area 0.400 in. by 0.400 in. in one setting. Work may be accom- 
modated up to 10 in. wide and 4 in. thick. 


Sheffield 
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mproved Wiring Methods Result 


ACHINE TOOLS built in groups of identical 

units offer an opportunity for the planning of 

electrical components so that improved wiring 
more reliable operation and the savings of more effi- 
cient production methods can be realized. Improved 
assembly practices applied to the electrical materials 
used permit better planning of the procurement of 
materials, result in a more uniform and better product, 
and show savings in scrap loss. Certain features of 
machine tool wiring as practiced at our shops may be 
cited to demonstrate these factors and offer examples 
of some present practices. 

In the earliest applications of electrical controls to 
machine tools the actual wiring was done by shop 
maintenance electricians trained, in most cases, in house 
wiring. Limited by this training and the materials 





Fig. 1 


REPARATION 
of flexible met- 
al conduit for ma- 
chine tool wiring 
to offer optimum 
practices. A—Cut 
to length with 
resin-bonded 
wheel. B—Burr 
ground off with a 
notched wheel. 
C—Inside burr re- 
moved with hand- 
operated tapered 
reamer. D—Tin- 
ning the ends by 
dipping in molten 
solder. 
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and procedures then available, the resulting product 
varied with the individual electrician. Control equip- 
ment was mounted in any convenient location on the 
outside of the machine, oftentimes with little regard 
to the functions of the particular equipment. 

A result of these rather haphazard methods was the 
development of their own specifications by the larger 





purchases of machine tools. 


While these special de- 
mands may have satisfied the individual customers, 
they created confusion for the machine tool builder 


with regard to electrical wiring and controls. In order 
to produce a more universally satisfactory machine tool 
and set standards that would insure the safe and con- 
venient operation of the machine, the Machine Tool 
Electrical Standards* were formulated by the machine 
tool industry. These standards outline methods and 
materials which are more specifically applicable to ma- 
chine tools than the methods and materials of the 
earlier National Electrical Code. The result is that 
customer’s special instructions for wiring are no longer 
necessary and every machine tool adheres to standards 
that previously were the best practice in the industry. 
When the need for more complex control circuits 
and multi-motor drive machines arose, it was seen 
* See “Machine Tool Electrical Standards” and “How New 
“27g Standards Will Improve Tool Status,” December 
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In Better Machine Tools 





Because of the inherent variety of parts 
and related electrical pathways for power 
or control energy within the self-supervis- 
ing or automatic machine anything that can 
be done to simplify production assembly 
work should be welcomed. When methods 





that the electrical circuits are an essential and integral 
part of a machine tool. Of necessity, various limit 
devices, electro-mechanical controls and operating con- 
trols must be located functionally. The remainder 
of the electrical equipment can best be protected by 


enclosure within the machine base, since properly de- 
signed compartments and covers are greatly superior 
to the usual sheet metal cases. 

It may be of interest to follow the progress of a new 
design through our procedure in order to see the inter- 
relation between the mechanical, electrical and, some- 
times, hydraulic designs. When a new design of ma- 
chine is projected, the electrical engineering depart- 
ment evolves a control circuit for the proposed ma- 
chine cycles.* From this circuit diagram a list is made 
of the electrical equipment for the machine. Dimen- 
sions of the components are furnished to the mechan- 
ical designers for incorporation into their design. The 
location of such parts is studied for ease of control, 
convenience for the operator, servicing, reliability and 
protection. When the new design is placed into pro- 
duction, one machine is assembled slightly ahead of the 


* See “Wiring Diagrams for the Engineer-Designer,” Febru- 
ary 1941. 
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can be improved to permit closer manufac- 
turing supervision and more rigid inspec- 
tion there is likely to result a final product 
that is more uniform, more reliable and 
easier to maintain. That is precisely the 
accomplishment herein reported. 


remainder of the lot. This machine is used as a pilot 
for the electrical wiring. Length of wires, components 
of harnesses} and miscellaneous equipment needed are 
thus established for the lot and all future lots. Draw- 
ings of wires, harnesses and accessories are made. 


Fig. 2 REPARATION of conductors is similarly organized 
A—After being cut to length, wires are passed through 

mechanical strippers. B—Here 34 in. lengths of number- 
identifying plastic tubing are slipped on. C—Harnesses 

are built-up for multiple circuit assemblies and (D) a 

jacket woven on. 


It can be seen that with every wire length established 
there is no scrap wire. With engineering supervision of 
the wiring of this first machine, the wire lengths are 
as short as feasible, runs are as direct as possible, and 
necessary protective precautions are observed. Where 
rigid conduit is used standard nipples and fittings are 
utilized as far as possible. Occasionally, however, 
lengths of conduit must be bent and fitted. By making 
these to drawings, uniformity is achieved and con- 
siderable time is saved for the electrician. The length 
of synthetic jacketed multi-conductor cable used for 
continuously moving machine parts is also established. 


+ See “Wiring Harnesses Speed Better Product Assemblies,” 
December 1942. 
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Fig. 3 MOUNTING of electrical equipment calls for close co- 

operation between machine designer and electrical 

engineer. Here a panel has been located upon the door of 

a machine compartment. Harness wiring provides the 
necessary flexibility of assembly. 


One process that illustrates the refinement of house 
wiring practices that is necessary in machine tool wir- 
ing is demonstrated by the preparation of flexible 
metallic conduit for use in connections involving small 
and infrequent movements. Accompanying illustra- 
tions (Fig. 1) show the process as practiced in our 
Panel Department. The flexible metallic conduit is cut 
to length with a resin-bonded cutting wheel. The burr 
raised on the outside is then ground off with a notched 
grinding wheel. The inside burr is next removed with 
a hand operated taper reamer. (It was found that 
a power operated tool in this instance did not adapt 
itself to the eccentric diameter.) The final step is the 
tinning of the ends. This is done by dipping each end 
of the prepared flexible metallic conduit into molten 
solder. The resulting product with smooth, square 
ends, reinforced against collapse in a fitting is in sharp 
contrast to the back-sawed end remaining when the 
same job is done by the electrician in the shop. 

The progress of machine wires through the Panel 
Department demonstrates the uniformity achieved 
under proper supervision and inspection. The required 
number of wires for a lot (designation of a group of 
identical machines being manufactured at the same 
time) are cut to the lengths established from the pilot 
machine. Each wire is handled in a group of as many 
wires of that particular number as is required for the 
lot of machines in progress. Each group of a single 
number is handled together, increasing speed of opera- 
tion through duplication and assuring uniformity. After 
being cut to length the wires are stripped with me- 
chanical strippers, (Fig. 2A). A parallel process 
(Fig. 2B) provides % in. lengths of plastic tubing 
printed with the proper number indicated on the ma- 
chine wiring diagram to serve as identification of the 
wire. Such plastic tube also serves as an insulator of 
the terminal barrel, thus reducing the area of exposed 
uninsulated current carrying surface, and guarding 
against accidental short circuit that might result from 
the movement of a terminal. The wires (in groups) 
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then arrive at the station for the application of termi- 
nals. A marker is slipped over the wire insulation, (a 
light grease is applied to the wire where untinned 
copper wires are used), the terminal is applied and 
fastened to wire by using a foot or power operated 
press and the marker is pulled over the terminal bar- 
rel for insulation. (Terminals of the pressure (solder- 
less) type are used.) The same procedure follows for 
the other end. The result is a wire of the proper 
length, properly marked, ready for installation by the 
electrician wiring the actual machine. 

When several wires are run through the same duct 
in the machine or are otherwise in proximity, they are 
gathered together into a harness, that is, they are 
bound together with a woven jacket. A harness pro- 
vides neater machine wiring, protection against 
abrasion, group strengthening and speeds the wiring 
of the machine. Various aids have been developed to 
promote uniformity and speed production of harnesses. 
One such is shown in Fig. 2C. This consists of a turn- 
table with several square colunms mounted on it. Each 
face of a column has hooks spaced at correct intervals 
for a particular harness. Thus, when a harness is being 
assembled, the terminals loop over these hooks and the 
start of the braid is located accurately. The wires are 
bound together with short lengths of friction tape and 
then the jacket is woven on as shown in Fig. 2D. 
\When completed the harness comprises a group of 
wires firmly held together, with the proper length of 
wire emerging at the point most convenient for the 
electrician wiring the machine. 

With electrical equipment designed as an integral 
part of the machine tool, it is possible to mount con- 
trols on panels, sub-divided if necessary to suit the 
mounting conditions available. The mounting of elec- 
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“Tomorrows automobile and countless other 
improved articles for use in the home and in 
industry will be made possible by synthetics 
now taking the place of natural rubber. These 
new materials, which today are vital parts of 
war machines, will play a much more versatile 
role in peace than natural rubber ever did.” 
W. D. Parrisu, Hycar Chemical Co 
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trical equipment calls for cooperation between the ma- 
chine designer and the electrical engineer. One of our 
solutions to this problem is shown in Fig. 3. In this 
case the panels are mounted on the door of the com- 
partment which swings out for ease in maintenance. 
The door is fabricated of sheet steel for strength and 
lightness. The hinges are of special design to permit 
ease of mounting. There is a felt gasket around the 
door, sealing the electrical compartment from coolant, 
dirt and oil. 

It is apparent that standardized, panel-mounted con- 
trols are adapted to production methods of fabrication 
and assembly. The panel bases are made by the Metal 
Fabricating Department and are finished through the 
regular shop processes. When these bases are delivered 
to the Panel Department they have been finish painted, 
stenciled and have all mounting holes jig drilled. The 

(Continued on p. 192> 
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‘Toward Virtually Constant 


I. AT control, in most industrial products, is a 

matter of maintaining temperature within a 

few degrees. There are conditions in labora- 
tory, bacteriological, and other scientific work where 
this is not enough, however, and super-sensitive tem- 
perature control must be considered as a special class 
for these uses. 

Super-sensitive temperature control, as herein covered, 
may be defined as maintaining temperature of the 
heated medium within the limits of + 1 deg. C. or 
fraction thereof. Some such controls operate to main- 
tain temperatures within as fine limits as + 0.005 deg. 
C. To accomplish this components must be of utmost 
refinement. Governing parts of such a control consist 





bath this unit 
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of the heating elements, a thermo-regulator and, usually, 
a sensitive relay for control of the heating units. Such 
regulation depends not only upon the response of the 
regulator employed but upon the temperature of the 
medium which requires special provisions to allow for 
losses and lags which may occur in the control system. 
Different provisions must be made in conjunction with 


Fig. 1 
OR control accuracy of +0.005 deg. C. in liquid 
A) combines central tower liquid 
circulation, immersion heater, and thermo-regulator 
in heat and shock resistant glass container. Positive 
circulation of liquid eliminates temperature gradient 
and localization of heat. Closeup at (B) is of an im- 
mersion heater of a related type made of copper. 
Individual type pump is illustrated at (C). 
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Temperatures 























the medium controlled, whether it be liquid, solid, or 
air. Figures for sensitivity of control should therefore 
be understood as applying to the heated medium and 
not to the sensitivity of the temperature regulator alone. 

Although some of the manufacturers of equipment 
for this type of control may rate their apparatus in 
Fahrenheit degrees, (F) it is more general to use the 
Centigrade rating (C) and this procedure will be fol- 
lowed in the present discussion. Values can readily 
be converted from one system to the other by use of 
these formulae : 
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CONVENTIONAL TERMS APPLY 


ENSITIVITY is represented by the ability of a 
thermostat or temperature regulator to respond 

to a change in temperature. This is an inherent char- 
acteristic of the regulator design and is expressed in + 
deg. It means that a variation of temperature above or 
below that for which the thermostat control point is 
adjusted will cause the instrument to function.* Thus, 
a sensitivity of = 1 deg. would mean that the regulator 
would be actuated by a variation of temperature 1 deg. 
above or below the control point. Dead zone represents 
the maximum and minimum limits within which no 
thermostatic action takes place. It is indicated on 
lio. 2 in which the left-hand curve is a record of the 
“on” and “off” periods of the heating elements. 
Ditterential is the difference between the maximum 
and minimum temperatures which the control will 





allow the medium to attain. When dealing with super- 
sensitive temperature regulation, careful distinction 
should be made between sensitivity and differential. 
Theoretically, sensitivity of the regulator and differen- 
tial of the medium should be the same but this ideal 


*See “Controlled Temperatures For The War Product,” 
October 1942. 
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condition can exist only when all the control elements 
and all conditions in the medium have an efficiency of 
100 per cent, which is never. To approximate such 
conditions is a matter of careful study and engineering 
but it may be approached to a highly satisfactory degree 
by intelligent selection and application of all the ele- 
ments composing the control system. The degree to 


DIFFEREN TIAL 


Fig. 2 


URVES give 

graphic demon- 
stration of tempera- 
ture control terminol- 
ogy. Shaded areasrep- 
resent inertia of the 
system and will be ex- 
cessive if the heating 
element is Oversize or 
undersize. Curve on 
left is that of power 
to the element 
“on” right, “off” left 





which such conditions are attained is a function of the 
cost of the equipment and here, as elsewhere, careful 
consideration should be given to the maintenance of 
such limits as may be actually necessary and the avoid- 
ance of more elaborate control than is really essential 
in order that overall expense be kept within a reason 
able figure. 

Lag and overshoot represent factors that must be 
given full consideration in determining the ultimate 
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temperature of the heated medium.7 Lag is the time 
that elapses after the thermo-regulator has functioned 
to turn current on in the heating elements before the 
increase in temperature becomes effective on the me- 
dium. Then, when a predetermined temperature of the 
medium has been reached, and the thermo-regulator 
functions to turn off the current, there is a continued 
increase in the temperature of the medium before re- 
duction of heating becomes effective. This action, 
which corresponds to a flywheel effect, is called over- 
shoot and may be the result of the location of the 
thermo-regulator, the type and accuracy of the heating 
elements, rapidity of heat transfer in the medium, va- 
riations in ambient temperature, and other 
factors involved. 


similar 


+See “Electrical Heating for the War-Time Product,” De- 
cember 1942. 
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Heat balance consists of the selection of a source of 
heat of a capacity approximately equivalent to the heat 
being lost by the medium, thereby reducing lag and 
overshoot. If the source of heat is too small, the me- 
dium cannot be brought up to the desired temperature 
within a reasonable time, and lag results. If, on the 
other hand, the heat source is too large, excessive over- 
shoot will occur. As shown by experience, on most 
applications a system whose “on” periods equal about 
75 per cent of the total time will give the most satis- 
factory results. 

Under uncontrolled conditions, there will always be 
a fall in temperature throughout the medium—this fall 
increasing as the distance from the heat source in- 
creases. A line from the temperature of the heat source 
to that of the most distant point in the medium will 
represent heat gradient. Such conditions must neces- 
sarily exist when the medium being -heated is a solid. 
There will always be a localization in the heated por- 
tions of the material but the magnitude of heat gradient, 
that is, drop in temperature, can be somewhat con- 
trolled by the use of efficient insulation.* Heat gra- 
dient also occurs in liquids and in the air but here the 
objection can be overcome to a great degree by effec- 
tive circulation of the heated medium, thereby prevent- 
ing localization. 

Thermal conductivity represents the ability of a 
liquid, solid, or air to transfer heat from the source to 
the point of application. Any difference in temperature 
will be equalized by a flow of heat from the hot to the 
cold and the rate of flow is directly proportional to the 
thermal conductivity of the medium. Relatively speak- 
ing, heat conductivity is 25-times better through water 
than through air while copper will conduct 700 times 
faster than water. Super-sensitive control, when ap- 
plied to the maintenance of temperature in liquid, air, 


B 





and solids, is subject to different conditions each 
of which must be worked out in connection with the 
relative factors of sensitivity, differential, lag and over- 


* See “Barriers to Heat Transfer,’’ November 1942. 
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shoot, heat gradient, conductivity of the medium and, 
above all, by practical results . . . by experimentation. 

Typical and practical examples are here given for 
super-sensitive temperature control in each of the three 
basic media. But, as each application offers its indi- 
vidual problem, complete formulas which may apply to 
all cannot be expressed concisely. 


AGITATION SPELLS SUCCESS 


N MAINTAINING super-sensitive control of tem- 

peratures in liquid baths, dependence upon insula- 
tion alone has not proved entirely satisfactory. Al- 
though many points of specification are undoubtedly 
improved by extensive insulation where heat gradient 
is reduced, nevertheless such insulation alone makes 
no provision for preventing localization of sections 
of the liquid being treated and a perfectly even dis- 
tribution of heat throughout the bath is not maintained 
unless special provision is made. Desirably equable 
distribution of heat can be accomplished by circulation 
of the liquid which is proving satisfactory in the main- 
tenance of liquid baths at temperature differentials of 
+ 0.05 to = 0.005 deg. C. In one practical example of 
such heating liquid baths, the heater unit, the thermo- 
regulator, and the circulating apparatus are mounted 
in a heat resistant glass vessel while a thermometer, 
immersed in the liquid but extending above the surface, 
provides for checking the maintained temperature 
Fig. 1 (A). 

Circulation can be accomplished by the use of a tur- 
bine combining a rotating-blade impeller and a driving 
motor or by a motor-driven centrifugal circulator con- 
sisting of a rotor running in a close-fitting housing 
which has a central intake and a peripheral discharge. 
With this type of circulator, the intake is located near 


Fig. 3 


ENSING elements vary in type al- 

though function of all is to report 
back to the heater concerning conditions 
in the medium. View (A) is a cross- 
section of mercury-capillary type with 
facilities for adjustment of temperature 
range by magnetic means while (B) is a 
variety of non-settable mercury types. 
Bi-metal styles serve in differing forms 
such as (C) where walls expand and 
contract to, actuate contacts and (D 
which combines glass-sealed unit CE 
and bayonet contact base as one of 35 

possibilities for mounting. 
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Extreme accuracies in control system 
operations are only worthwhile when 
the quality of the results to be at- 
tained is upon a similar level. Thus, 
products for which a + 0.005 deg. C. 
consistency is to be engineer-designed 
are infrequent as compared with those 
performing within a + 1 deg. C. heat 
range. In any event, highly sensitive 
temperature controls call for consid- 
eration of vastly different factors than 
do less precise systems and here is 
a review of types, performances and 
designing-in suggestions. 


RARARRAARBP PPP PP PPP PPP GEE PIE EE PEPE OO 


the bottom of the heating vessel and the outlet slightly 
below the surface of the liquid. Fig. 1 (C). 

For small laboratory use, where the employment of a 
central mixing tower or a centrifugal circulator is not 
warranted, satisfactory results can be obtained by the 
use of a separate portable mixer which consists of a 
small motor carrying, at the end of an extended shaft, 
a propeller running at a speed of about 1750 rpm. 
When conditions so dictate, an adjustable speed motor 
can be used. 

Such an agitator has a handle for convenience in 
moving and which can be used to hold the device when 
short runs are made. A jaw clamp is also supplied so 
the mixer can be attached to the side of the vessel. 
The shaft should be inserted into the liquid at one side 
and at an angle to obtain the most satisfactory results. 
If it is placed in the center, a vortex is created which 
provides little or no top-to-bottom turnover while, if 
it is inserted at one side and placed vertically, a long 
swirl of the liquid will be produced but no top-to-bot- 
tom movement. Double agitation produced by placing 
the propeller at one side and at an angle gives the 
thorough circulation essential to successful treatment. 

Necessary rate of circulation can be figured by a some- 
what complex mathematical process but a general rule 
that can safely be employed is to allow for the passage 
of the liquid through the pump at least once for each 
heating cycle. An approximation of one minute will 
usually answer when the medium being heated is water. 
For oil, including petroleum oils, glycols, and phtha- 
lates, due to the generally lower specific heat of such 
liquids, a rate of two or three times that for water is 
advisable. 

Recommended type of heating unit for this applica- 
tion is that in which the heating wires are closely coiled 
and placed near the bottom of the vessel at the point 
of most positive circulation. Heating coils are usually 
sheathed with copper for water immersion but for 
treating oils, nickel-plated shields can be supplied. A 
greater precision of adjustment can be secured when 
the quantity of power used as the intermittent correct- 
ing quantity is small. It is therefore advisable, par- 
ticularly when operating at temperatures substantiallv 
above ambient ones to apply part of the total power 
through the regulator circuit and another part, switch 
controlled, connected to operate continuously. A safe 
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general rule to follow is to apply about 25 per cent 


of the actual power requirement through the regulator. 

Thermo-regulators, or thermostats, for use with 
super-sensitive controls must be of precision type hav- 
ing a sensitivity of response well within the tempera- 
ture range desired in the medium. In other words, in 
the selection of a regulator the lag and overshoot must 
be allowed for. There are a number of such thermo- 
regulators which, like other control elements, will vary 
in cost depending on the accuracy of operation required. 

For a sensitivity of = 0.05 to 0.005 deg., mercury or 
vapor expansion regulators are recommended. Mercury 
expansion types are actuated by mercury contacting 
with a metallic electrode of capillary dimensions. Fig. 
3(A) shows how the expanding mercury makes con- 





A 


tact with a. sealed-in platinum needle and thus com- 
pletes the circuit. Such regulators have a current- 
carrying capacity of only a few microamp. and must 
be used with a highly sensitive relay by which the 
control load is handled. Overloading of the regulator 
must be avoided to obviate oxidation of contacts. 

A metastatic regulator Fig. 3(B) having a sensi- 
tivity of + 0.02 deg. C. has two contacts of platinum 
which are sealed into the capillary and the rising col- 
umn of mercury makes contact between them, effecting 
closing of the circuit of a super-sensitive relay, Fig. 
4(B). Such a relay can be operated by 10 milliamp. 
at 6 volt. The load carrying capacity of the relay is 
1500 watt at 115 volt ac. or 500 watt on 115 volt de. 
A mercury tube is employed for handling the load 
current and the entire relay is enclosed by a glass cover. 
Operation from normally-open to normally-closed is 
readily reversed by exchanging connection screws. 

When a control is desired with especially delicate 
contacts and an extremely small control current, the 
electronic type of relay can be used. Such a relay, 
operating on a control current as low as 15 microamp.., 
can handle up to 2000 watt ac. or 500 watt de. 

For sensitiveness of + 0.1 deg. to + 0.5 deg. C. a 
linear expansion type of regulator is desirable in many 
cases since it has mechanical multiplication and accel- 
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eration of contact movement with a current-carrying 
capacity suiting it for use without an intermediate 
relay to power quantities common in water baths. This 
regulator depends on the unequal expansion of a metal 
shell and a thermally inert non-expanding element 
which carries a pair of contact points, Fig. 3(C). Ina 
normally closed regulator, these points are in contact 
and the circuit to the heater element closed. As the 
shell becomes heated and expands, the non-expanding 
elements tend to straighten out and draw the contacts 
apart to break the circuit. Such a regulator can, of 


course, be arranged to close the circuit with the ex 

pansion of the shell and to open it on cooling. 
Mechanically the regulator is in the form of a cart- 

ridge with extended leads which may come directly 
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Fig. 4 GVITCHING apparatus associated with super-sensitive 
systems takes forms like (A) which is actuated by bi- 
metal and suitable for sensitiveness in the order of 0.1 to 
0.05 deg. C. Note incorporation of standard, short-travel 
switch and commercial wiring facilities. Unit is housed 
by cylindrical cover which fastens to circular base. 
Mercury relay (B) has an operating current ¢rain of 10 
milliamp. at 6 volt dc. and a load circuit good for 1500 
watt at 115 volt ac. while (C) is for electronic tube 
actuation by a control current as low as 15 microamp. 
It will break 100 watt ac. or 25 dc. at 115 volt. 


out into the air or they may be enclosed in a junction 
box for air service or for liquid submersion. When 
intended for use as a submersion switch, the upper 
part of the cartridge is provided with a threaded por- 
tion and a hexagon head so that it can be firmly 
screwed into the side of the tank. 

For super-sensitive applications to metal bodies the 
most convenient regulator operates on the unequal 
expansion of two metals enclosed within a shell, where 
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Facilities and Craftsmanship— Yours to Command 


Dow supplies sand castings of Dowmetal 
Magnesium Alloys that meet the strictest 
D4. Government specifications. These parts are 
fabricated in our own shops under strict metallurgical 
control and are an important feature of Dow’s over- 


all magnesium service, which ranges from ingots to 
finished products. 


Dow is cooperating with producers of wartime prod- 
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PRODUCER SINCE 1916 
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ucts that call for magnesium parts. If your develop- 
ments for peacetime markets include the use of 
magnesium, we suggest consultations with us. The 
advantages of our long experience with this weight- 
saving metal are yours to command. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York Cleveland + Chicago «+ St. Lovis +* Houston «+ San Francisco 


los Angeles + Seottle 
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the shell constitutes the expanding part and a material 
having practically no thermal coefficient of expansion 
forms the non-responsive element. Being of the 
cartridge, or “firecracker” form it is readily fitted into 
a hole drilled for a tight fit in the material of the object 
to be heated. 

In the case of metal bodies, circulation, as in liquid 
control, is impossible. Here, a determination must be 
made of the desired temperature at any particular loca- 
tion and this will depend on the distance of the regu- 
lator from the heat source. In this case the problem 
is not to maintain an equal temperature throughout 
the body but to maintain a constant slope of the heat 
gradient curve as the temperature will vary from the 





Fig. 5 i DAPTATION of conventional refrigerator design 


produces this bacteriological incubator (A) with 


super-sensitive control capable of holding temperature 

to +0.15deg.C. Section through typical forced draft, 

constant temperature oven might be as (B) where tem- 

perature is maintained uniform to +0.25 deg. C. in 
the working chamber. 


maximum at the heat source to the minimum at a point 
furthest removed. This means that the temperature 
will be uniform at a given point but its actual value 
will depend upon the particular part of the unit upon 
which the temperature is measured. It is obvious that 
if the block were perfectly insulated, the heat gradient 
curve would be a straight horizontal line. This is, 
of course, unattainable. The slope of the heat gradient 
curve will therefore be a function of the efficiency of 
the heat insulation provided. 

Most common practical uses of super-sensitive tem- 
perature regulation in solid bodies are in hot plates, 
molding presses, vulcanizers, and many other such 
products. 

Each individual specification point will require care- 
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ful research to determine its own gradient curve, but 
this having been determined and the ambient condi- 
tions being maintained, satisfactory control results can 
be expected. Super-sensitive control is not generally 
of as as great importance in application to metal bodies 
as in connection with liquid bath and air heating since 
a deviation of + 1 or 2 deg., or even greater, will, 
under most conditions, be satisfactory. Still, there are 
uses where the super-sensitive control of metal bodies is 
essential and these have been successfully worked out. 


AIR CIRCULATION OBVIATES GRADIENT 


OR THE regulation of temperatures in living 

rooms, refrigerating chambers, heating ovens and 
other places where a temperature variation of one or 
two deg. or more is not of importance, super-sensitive 
control is not demanded. There are however numerous 
uses of heated air in which such control is essential, 
as in bacteriological incubators, calibration chambers, 
and many laboratory devices. Here such refined con- 
trol is imperative and various types of heating cham- 
bers and ovens are employed in which the temperature 
of the air is controlled closely indeed. 

Such control is applied within enclosures which are 
sometimes modifications of the familiar refrigerator 
and others, specially constructed ovens. In either case 
the working space is contained within thoroughly in- 
sulated double walls to obviate, as far as possible, any 
heat loss. In the maintenance of super-controlled tem- 
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perature in such enclosures, dependence is placed upon 
adequate circulation of heated air so that localization 
is avoided. This is accomplished by the use of a cir- 
culating fan mounted outside the heating space and a 
not-too-strong flow of air over the heater units. The 
heaters are placed in the base of the enclosure or are 
inserted between double sides, top or bottoms. Outside 
air passes over them before it is admitted to the treating 
chamber. In this way the air is heated by contact with 
the walls of the oven rather than by direct contact 
with the heaters. 

For regulation of air flow there are dampers by 
which the proportion of fresh air to recirculated air 
can be adjusted. Volume of air being circulated is also 

(Continued on p. 214) 
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Capture EXTRA PRODUCTION 
with Your Screw Driving Army 


PHILLIPS SCREWS DRIVE TWICE AS FAST 


Don’t just worry about lagging produc- 
tion ...do something about it! Boost your 
output by providing your assembly line 
with Phillips Screws — the modern speed- 
screw with the scientifically engineered 
Recessed Head! The Phillips driver auto- 
matically centers in the screw head, util- 
izes turning power rather than head-on 
pressure, eliminates the troubles that 
slow-up driving ... wobbles, skids, burred 
on screw heads. The result is speedier assem- 
ir- bly .. . as much as 50% in some plants. 
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MACHINE SCREWS > 


American Screw Co., Providence, B. I. 


The skid-proof feature of the Phillips 
Recess further prevents marred parts and 
driver-slashed hands. Freed from fear, old 
timers and newcomers alike can concen- 
trate on fast, faultless driving. Power and 
spiral drivers can be used to advantage. 
Switch to Phillips Screws and see how 
your screw driving army chalks up new 
assembly records. 

Compare the cost of driving Phillips 
versus slotted head screws. You'll find that 
it actually costs less to have the many ad- 
vantages of the Phillips Recess! 





_centering of driver in screw 
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End this slow-down: 
Slotted heads invite 
fumbling, wobbly 
starts, skidding drivers, 
marred parts and 
burred screws heads. 








Speed-up: The Phillips 
Recess centers driving 
force, keeps the driver 
point in place, permits 
faster and uniformly 
tighter driving. 
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KEY TO FASTENING SPEED 
AND ECONOMY 


The Phillips Recessed Head 
was scientifically engineered to 
afford: 
Fast Starting — Driver point au- 
tomatically centers in the recess 
... fits snugly. Screw and driver 
“become one unit.” Fumbling, 
wobbly starts are eliminated. 
Faster Driving — Spiral and pow- 
er driving are made practical. 
Driver won’t slip out of recess 
to injure workers or spoil ma- 
terial. (Average time saving is 
50%.) 
Easier Driving — Turning power 
is fully utilized by automatic 


head. Workers maintain speed 
without tiring. 
Better Fastenings - Screws are 

i ithout 


STOVE BOLTS 
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POSTWAR PRODUCTS —SHARP 





(Continued from p. 103) 


velopment is the sales and distribution. This does not 
concern the design directly but is as important as any 
other feature. A mediocre development may be made 
successful by proper promotion. A splendid develop- 
ment may be ruined by improper handling. People 
do not purchase devices because they “need” them nor 
because they are good for them. They buy them be- 
cause they have been made to want thei. 


PUTTING HEAT TO WORK 


LECTRICITY has been used extensively in the 
home for years as a source of heat. Flat irons, 
food cooking devices, radiant heaters, etc., have edu- 
cated the public to the safety, convenience, and labor 
saving possible. Ranges and water heaters were sweep- 





B 


ing to similar recognition when the war came and as 
these are the two major users of electrical energy in 
the home their after-the-war position is an interesting 
one to consider. 

The electric range has progressed far from the days 
of wire laid in ceramic bricks placed in the top of an oil 
stove.- When production ceased, electric ranges were 
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gleaming white porcelain all over, with fast, efficient 
surface heating units and ovens which were developed 
to utilize electric current to the best advantage. One 
paradox existed. Electricity, which is the easiest of 
all sources of energy to control, was being controlled 
crudely. This was not a complete disadvantage, since 
unlimited control required addittonal skill to operate. 
It is anticipated that a simple, inexpensive, and rugged 
control will be developed which will meet the need 





OMPLETE planning for specific rooms is characteristic of 

many postwar programs by product manufacturers. A—Here 
is a factory-built kitchen, as Hotpoint engineer-designers might 
have it. All electrical appliances are incorporated within the 
central form as well as plumbing, lighting and storage space. 
B—Variation of the same theme to meet individual tastes. 
C—First-floor laundry facilities appeal strongly to many house- 
wives who themselves operate the washer, dryer or ironer equip- 
ment. This postwar laundry would not only include the fore- 
going but also a hot water heater and hotplate, if desired. All 

to be provided as a factory-built unit. 


with surface units that can be operated at any required 
output up to full heat. If the units are lighter in 
weight, their response will be quick. These are the 
developments which will be followed with reference 
to the surface units. 

The ovens of electric ranges are about three times 
as efficient as those using other types of fuel. In spite 
of this the efficiency of an oven is relatively poor as 
compared to other electrical appliances. The chief 
reason for this is that the American people demand 
an oven large enough for the Thanksgiving turkey, 
but use the oven to about 15 per cent of its capacity 
the remainder of the year. Actually, with the trend 
toward purchased, baked, and canned foods, the total 
vearly cost of operation of the oven is not serious. It 
is reasonable to assume that people will continue to 
purchase ranges with large ovens because of the con- 
venience and labor saving when the space is needed. 

It is known that rays from different bands of the 
spectrum have different behaviors upon organic ma- 
terial which they strike. Broiling units with high- 
temperature filaments and with low-temperature heat- 
ing coils are being compared to determine the direction 
in which this development should proceed. Radiant 
heaters for ovens are tricky, since the distance, focus, 
shadowings and other variables enter the picture. 

Controls for time and temperature are becoming 
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as a Weathercock to the breeze! 


] he demands of war in an industrial as well as a military sense, are ever changing. 
We must be sensitive to these changes — always ready to meet them, regardless of 
the cost in disappointment, upset schedules, temporary confusion, more work where it 


seemed that the most possible was already being 






done. We constantly endeavor to make this the 
keynote of our operations, realizing its necessity in 


hastening ultimate victory! 
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more practical. Electric ranges will certainly expand 
the usage of these time- and labor-saving features. 
Electricity is the only form of energy which can be 
safely used in an operator’s absence. As people begin 
to appreciate the advantages, they will take more ad- 
vantage of the time-releasing possibilities. 

Special constructions, such as barbecue attachments, 
grills, etc., will have limited acceptance. The reason 
for this is that demand for certain types of food is 
spotty. Life is too short to try to convert a people to 
something new to their palates. 

Considerable discussion is taking place concerning 
“electronic” cooking. This is a possibility since food 
can be cooked in a high frequency field. The safety, 
cost, radio interference, and other mechanical and 
electrical problems will have to be solved. Actually 
the most formidable obstacles to be overcome are those 
of the senses—taste, sight, odor, and even hearing 
and feeling. Food can be cooked in this manner. The 
trouble is that most of the foods would not appeal to 
the palates of people who have grown up liking foods 
somewhat different according to their senses. Wars 
have been fought and new continents discovered for 
dietary reasons. Any development which attempts to 
change the foods of a people is indeed ambitious. 

The electric water heater is the heaviest consumer 
of current in the ordinary home. Because of the 
storage possibilities, water can be heated when other 
demands are low. This permits the current to be 
sold at rates which make this sanitary, convenient serv- 
ice available to most homes. The water heater is one 
of the least spectacular electric appliances and requires 
more promotion and education. Once used, the owner 
is doubly appreciative. 

Electric water heaters are now little more than elec- 
trified range boilers. The industry has been staggering 
around with a burden of hundreds of models. Water 
conditions and requirements, electric rates and con- 
trols all have confused the picture. Progress is being 
made in standardization and simplification of this 
simplest of all appliances. It is anticipated that a tank 
will be developed that will give good service with any 
reasonable water. Methods of prevention of ‘scale 
deposition are being studied. If the manufacturing, 
selling, and rate variables are reduced to a workable 
basis, electric water heaters will be widely accepted. 

Electric house heating has been tried for years. The 
conventional methods used the ordinary convection or 
radiant heaters. The demands were subject to wide 
variation between seasons and within seasons. Homes 
were not suitably built with the insulation efficiency 
necessary. 

There are several areas in this country where elec- 
tric house heating might make progress. These are 
the areas where temperature ranges are not extreme, 
power is ample and cheap, and where there is an off- 
setting demand when heat is not being used. There 
is the possibility of using the refrigeration cycle for 
cooling during hot weather and reversing the cycle 
during cold weather. Devices have been made and are 
in use, employing this system. Due to the limited areas 
where this is feasible, it is likely that this development 
will be slow. 

Radiant wall or panel heating is being done with 
hot water circulation systems. Electricity is the ideal 
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.removed from 20 to 50 times daily. 
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fuel for this purpose. The same difficulties of cost and 
restricted areas will make this development slow. 

Heat from electricity used in local or spot heaters 
is developing. Electric blankets, pads, and radiators 
have been and are being developed for many purposes. 
The older items such as flat irons, toasters, coffee 
makers, etc., will have many improvements. Many 
of these will come from new or previously expensive 
materials. Because of the low cost, radical changes 
are not anticipated. 

A new item, which will give electricity an opportunity 
for more service as a source of heat, is the clothes 
dryer. This item is especially desirable in the urban 
areas where drying clothes in the dusty, smoky atmo- 
sphere is a problem. An electric clothes dryer elimi- 
nates the almanac as a wash-day factor. Proper 
adaptation of lamps, tubes, and other electrical devices 
may even give the clothes the fresh, sunny smell which 
seems to be so much appreciated but difficult for a 
scientist to measure. 

House heating plants using coal, oil, or gas for fuel 
are dependent upon electricity for good operation. The 
ease of control and the quiet efficient source of power 
are the two factors which brought electricity into these 
devices. Forced air circulation will continue to ad- 
vance as the home heating means. 

Dust removal will be possible by filters or electro- 
static precipitators. Air conditioning fits into the elec- 
trically operated, forced air systems. Developments of 
all of these are proceeding—some in industrial form 
and others in the minds of engineers. 


POWER APPLIANCES MORE AUTOMATIC 


LASTICS, aluminum and magnesium may be 
specified widely within electrically powered appli- 
ances to decrease weight and increase portability. 

The refrigerator has assumed the position of a neces- 
sity but it can be said, without injustice, that the pres- 
ent electrical refrigerator is little more than a mechan- 
ized ice box. Developments and studies of the prin- 
ciples of food preservation will eventually bring about 
some considerable revision. The changes will be 
largely rearrangement of the elements and the storage 
facilities. The refrigerator is the most used storage 
space in the home, having articles being placed or 
With this labor 
involved, there must be a better arrangement and 
progressive developments will improve it. 

The frozen food question is foremost in the minds 
of people concerned with refrigeration. It is agreed 
that there will be a heavy, immediate demand for 
storage units when production is resumed. It is 
questionable that this demand will continue through 
the years. Moderate sized purchases or deliveries 
are more likely to be stored in smaller compartments 
within the ordinary refrigerator or an accessory. The 
dairies have been hard put to maintain their delivery 
sales of milk products. It would be economical for the 
refrigerated dairy delivery truck to add lines of re- 
frigerated food. This would mean only nominal stor- 
age space would be required. 

Those people who continue to raise their own food— 
people who like game or their seasonal expensive foods 


—would find use for a frozen storage unit. The use- 
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STEEL—In Ryerson Stock 


for Immediate Shipment 


Your nearby Ryerson Steel-Service plant carries every kind of steel in 


stock ... bars, plates, shapes, sheets, hot rolled, cold finished, carbon, 


alloy and stainless, etc. 


Our engineers and metallurgists will be glad to work with you on any 
problem of steel supply, application or fabrication. Call Ryerson first... 


whether for day to day requirements or an emergency rush order. 


In case you have not yet received one, we will be glad to send you the 
current Ryerson Stock List. Other Ryerson service literature is also 


available on request. 


JOSEPH T. RYERSON & SON, INC. 


Plants at: Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City 


RYERSON STEEL-SERVICE 





fulness will be increased greatly if a freezing shelf or 
compartment is provided. There is an art to proper 
freezing and this requires adequate equipment and 
knowledge. All of this should be forthcoming as the 
industry grows. 

The washing machine will resume its position as 
the most universally owned large appliance. Domestic 
help will be scarcer and more expensive. This situa- 
tion will further stimulate. the development of the au- 
tomatic machine. Improved washing and water ex- 
traction developments are known to be under way in 
several plants. 

A further development which will be essential to 
full success is the softening of the water. The auto- 
matic clothes washer has done more to make people 
appreciate softened water than any other device. Un- 
less full service is installed for the home, the softener 
should be a part of the washing machine. Chemical 
discoveries hold tantalizing promise of eliminating hard 
water difficulties but it is probable that all of the prob- 
lems are still not worked out. 

The clothes dryer, discussed previously uses a motor. 
A combination with the automatic washing machine 
would be ideal although less flexible. This combina- 
tion will not be realized until some of the individual 
problems are solved. 

Another great electrical development is the electric 
sink. The two most burdensome and disagreeable 
chores in the home are washing dishes and disposing 
of garbage. The electric sink makes these two tasks 
much easier and growing acceptance of the available 
machines was proof. The dishwasher had been made 
automatic to the extent that once loaded, required no 
further attention. 

Developments of the dishwasher after the war will 
be in the direction of automatic operation insofar as 
washing and rinsing are concerned. A drying unit 
could be furnished which would be optional. Many 
people would use it while others would towel dry in the 
old way. 


AS TO LIGHTING 


TANDARDS in lighting have been rising steadily. 

Particularly in industry during the war have light- 
ing intensities reached a new high. Fluorescent light- 
ing has gained a general acceptance. The same factors 
will apply to offices, stores and schools. 

In the home, portable lamps have been the general 
source of illumination—and will continue to be even 
with the advent of much more fluorescent lighting in 
the home. So far, fluorescent lighting has been gen- 
erally accepted for the bathroom and the kitchen— 
and, as fluorescent tubes are put on the market which 
have a warmer quality of light and when more pleasing 
designs of fluorescent portables are available, consid- 
ably more of this type of lighting will be demanded 
by the housewife. 

In the work areas in the home, the kitchen, the 
laundry, the basement, etc., lighting requirements are 
more similar to those of the factory—and recessed and 
flushed mounting of equipment has been accepted and 
is in general use. 

New uses of lighting will come into the home. The 
sunlamp should gain universal approval. Short-wave, 
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ultraviolet for germ control may some day be practical. 
Cove lighting will have its place in the more expensive 
homes. Lighting units for gardens will grow in popu- 
larity in the postwar era. 


COMPLETE NEW HOMES 


O DISCUSSION of new electrical developments 

for people would be complete without reference 
to the new home. The two main work centers in the 
home, where electrical devices are concentrated, are 
the kitchen and the laundry. Studies of home building 
methods show that a new conception of kitchens and 
laundries is needed. Prefabricated houses or houses 
built by new and less expensive methods will place 
pressure upon the kitchen industry for electric kitchens 
at lower cost. An accompanying illustration of a com- 
plete factory-built kitchen shows how this can be done 
in several ways. 

All of the necessary electrical appliances, including 
the water heater, are built into the one structure, to- 
gether with the storage space. Lights are properly 
placed and wired. Plumbing consists of one cold water 
pipe and a drain pipe run straight downward through 
the floor. Wiring would be finished when the three 
service wires were brought through the floor and termi- 
nated in one terminal box. Walls, windows, or doors 
do not affect the ensemble unit except for its general 
position. In all cases, an eating center at one side 
would be recommended. This would eliminate a din- 
ing room. 


LABOR AT A MINIMUM 


ITCHEN units offer the advantages of mass pro- 

duction of a standardized unit. Combining storage 
space with appliances eliminates duplicate metal and 
labor. Installation with its skilled expensive labor 
is reduced to a minimum. Distribution costs are low- 
ered because of the elimination of excessive inven- 
tories of many different models and pieces. Financing 
would be handled as a part of the home in the same 
manner as a heating plant. 

The labor-saving possibilities of the first floor laun- 
dry and the effect of the automatic washer open up 
new ideas for this room. Consider the post-war home 
laundry, designed for convenience, labor saving and 
appearance. Various electrical appliances (washer, 
dryer and ironer, together with a tub, storage space, 
and an electric hotplate, if desired) are likely to be 
built into a unit. A water heater can be a part of the 
unit if not otherwise provided. As illustrated, all of 
the devices may be located under a proper height work 
surface with drop-leaf extensions on the side. This 
provides a large sorting table for laundry or a work 
table for other uses. Plumbing and electric connec- 
tions are as simple and inexpensive as described in the 
unit kitchen. 

The automatic washer may lead to several wash 
days per week instead of one. If space is utilized on 
the first floor for a laundry, it would be inefficient 
unless some other uses could be assigned to this room. 
If the laundry is laid out to be the rear entrance room 
it could serve as a “mud” room where overshoes and 


outdoor clothes could be kept. Suitable cabinets 
would be simple. 
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You want a guide instead of guide posts 


when you're thinking Molded Plastics! 


You'll find only one direct short-cut to uninterrupted 
delivery of satisfactory plastic parts — and that’s 
right through the plant of a competent custom molder. 
The sheer, simple beauty of it is that it’s so direct, 
easy and logical. It’s a path to take today —to 
expedite post-war plans. 


Your molder (taking ourselves as an example) will: 


1. Cooperate in design and engineering, from the mold- 
ing and end-use point of view. 


2. Give sound, disinterested advice on the selection of 
molding materials —and Mister, there are over 200 
basic molding compounds today, most of them divided 
into several special-purpose sub-categories! 


3. Assume undivided responsibility for every operation 
—mold-making, molding and finishing (which ought 
to be parts of one job anyway, unless you enjoy sched- 
uling, transportation and “buck-passing” snarls). 


* * * 


We offer the largest, best-equipped molding plant 
in the Middle West; the ability to assume full respon- 
sibility for planning and production and to so mesh 
our facilities with your manufacturing schedules that 
you will be assured of soundly-engineered, carefully- 
produced plastic parts on time. When you start plan- 
ning that future job, ask for CMPC development 
engineer! 


COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 


1024 North Kolmar Avenue, Chicago 51, Illinois 


Ge COM tee eG amet tte ee 
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master for contour cutting or milling will entirely 
supersede the mechanical or electrical step by step 
methods now used, since the electronic method is 
mathematically exact and provides instant stepless con- 
trol. The set up in this electronic device will be much 
simpler and less expensive. 

Newer principles of matching machine speeds to 
maintain continuous process control and fast and ac- 
curate setting of machine tool cutters and heads will 
force adaptation to many machine tool processes. 

There can be no doubt that precision will still be the 
watch word in future machine tools. This will be 
especially emphasized in all machine tools used in the 
production of automotive, airplane and diesel engines 
for ship propulsion because of higher speeds, better 
balance, and economy in fuel and lubrication require- 
ments. This may or may not require changes in basic 
designs; however, if aluminum and magnesium con- 
tinue to be used, it will be necessary in many cases to 
change basic designs because of the far greater cutting 
speeds and faster feeds possible with these lighter 
metals which will remain in many fields because new 
Government capital has cheapened their production 
costs so greatly that they can act as substitutes for 
clumsier or more costly metals even when not required 
because of their lighter weight. 

A large part of the highly technical equipment that 
goes into airplanes will have a continuing market, but 
will of necessity be modified for civilian uses. This 
again will require new tools and processes. The ma- 
chinery pessimist has largely disregarded all these ex- 
port potentials and changes in mechanical and electrical 
processes and methods. 

There was an unprecedented rush to re-equip and 
implement our factories for war production and recon- 
version will in turn require new tooling. If there is a 
shift to new lighter alloys and to plastics in the trans- 
portation fields wholly different machining will be re- 
quired. We will not merely have an active demand 
for new tools, the new tools will be of a wholly differ- 
ent character by reason in changes in techniques, in 
fine measurements, in new materials, in new electrical 
equipment, all of which arose by reason of the war. 

One of the big questions always confronting the ma- 
chine tool industry is the best methods of obtaining 
adjustable speeds of wide range, especially for the 
feeds. Many of the mechanical devices are constant 
torque and the general consensus of opinion and data 
from actual tests show that the actual requirements 
are somewheres between constant torque and constant 
horsepower. For the main spindle drives the require- 
ments are always constant horsepower, in that the 
heavy roughing cuts are taken at the slower speeds and 
the lighter finishing cuts at the higher speeds. 

The speed ranges required are getting wider and 
wider for any given machine, due to two factors, first 
because more efficient high speed steels permit still 
faster cutting speeds, and second the lighter metals 
permit cutting speeds and feeds far beyond those used 
for the heavier metals. 
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With all due respect to the newer type mechanical 
variable speed drives on the market or coming in the 
market, the electric wide range variable voltage drives 
employing motor generator sets and the all electronic 
(adjustable speed) drives will undoubtedly offer the 
best possibilities in the long run, except for light feed 
drives on smaller machines where the greater expense 
would not be justified. 

3oth the variable voltage and electronic adjustable 
speed drives can be furnished with a large proportion 
of the speed range on a constant hp. basis. That is 
the part covered by field control of the main motor. 
Only that part covered by voltage control in the arma- 
ture circuit will be on a constant basis. This arrange- 
ment is adaptable to machine tool feeds and in most 
cases to the requirements of the main drive also. The 
required speed may be pre-set and may also be readily 
changed while the machine is running. The precision 
and rapidity of speed setting gives higher cutting effi- 
ciencies and steps up production. 

One of the many fine features of electronic control 
is the quick response on closing and initiating circuit. 
There is practically no time element since there are no 
moving parts. The response is obtained instan- 
taneously, and is especially valuable for extremely fast 
and continuing timing operations. As an example a 
timer on our Surface Grinder operates over a range 
of 10 cycles to 90 cycles (1/6 of a second to 1.5 sec.). 
This operation is continuous 6 to 30 times per minute 
day in and day out. Other electronic devices we have 
used have operated as high as 80 times per minute 
for two or three years continuously with no trouble. 
This is on a jump feed on a heavy duty service wood 
working machine. 

It is this quality of being able to do a job with 
speed, accuracy, and dependability unequaled with me- 
chanical or magnetic electrical control that will espe- 
cially commend electronic control devices to the machine 
designer. The word electronic will become synony- 
mous with control, a control which can think faster 
and more accurately than any devices heretofore known. 

There will be further tendency to employ shaftless 
built in motors, especially on machines for cutting the 
lighter metals because of the higher permissible speeds. 
This tendency is quite apparent in the aircraft industry. 
They are even using higher frequencies than 60 cycles 
and adjustable speed frequency changers for getting 
a range of speeds higher than 3600. It would not be 
surprising to see the electronic tube entering this field 
also because the generation and transmission of high 
frequency current presents a problem, due to the high 
reactive voltage drop in anything but comparatively 
short runs of wire. If tubes can be used to change 
the frequency it will not be necessary to employ long 
runs of high frequency lines. The method used now is 
to have the frequency changer incorporated in the ma- 
chine itself or near to a group of machines. 

All these potentialities at once offer a challenge and 
an incentive to the machine tool designers and builders. 
The machine tool industry has always presented some 
rather difficult problems for the electrical industry. 
However, it is my belief that the electrical industry 
has found the answers. It is distinctly up to the ma- 
chine tool industry to correctly apply these many new 
devices as soon as the restrictions of war are removed 
and the way to further progress is clear. 
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See your local 


— your Emergency Electronic 


a around the corner is a man you 
ought to know: your own local RCA 
Tube and Equipment Distributor. 


Tackling tough jobs is his business— 
like locating tubes and other electronic 
equipment when you need them in a 
hurry to fill some priority order. For 
all you know, he probably carries them 
in stock. Can’t hurt to find out anyway 
—and he may be able to save you a whole 
lot of trouble and unnecessary delay! 


He has the kind of technical “know 
how”, too, that you'll find mighty useful. 


His angle on how to use a piece of equip- 
ment is well worth listening to. Remem- 
ber, the chances are he’s been in radio 
since its early knee-pants days. 
- So next time you're stuck for stock, 
need something electronic in a howling 
hurry, or find yourself up against some- 
thing that takes intelligent and trade- 
wise expediting, get in touch right away 
with the man we've picked to serve as 
your Emergency Electronic Ex- 
pediter. 

If you don’t know who he is, 
write us today. 
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RCA Victor Division « st CORPORATION OF AMERICA » Camden. 
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RCA Tube and Equipment Distributor 
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ee . for TECHNICALLY 
INFORMED SERVICE 


NORMALLY ADEQUATE 
STOCKS 


FAST DELIVERIES 


INTELLIGENT EXPEDITING 
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LEONARD P. AYRES, Vice President, Cleveland 
Trust Co. (in a company business bulletin )— 

“Industry appears to have reached the saturation 
point of its productive capacity. There are manpower 
shortages in most munitions-producing capacities. The 
railroads are carrying about all the traffic they can 
handle. There are some real and many threatened 
shortages of materials and a good many shortages of 
component parts. Automobile tires are being used up 
much faster than they can possibly be replaced. Gaso- 
line restrictions are creating new transportation diffi- 
culties for millions of workers who are essential in 
keeping our economy going, whether they are classified 
as war workers or not. Meanwhile many of our muni- 
tions programs call for greatly increased outputs be- 
tween now and the end of the year and for continued 
production at those high levels next year. Moreover, 
the armed forces are asking for two million more 
men in the next year and less than half of them will 
be supplied by those reaching the age of 18. All this 
means that something will have to give way somewhere. 
It is clear now that we cannot find all the additional 
men that the armed services are asking for, plus the 
millions of additional industrial workers needed for our 
munitions programs, without putting into effect sweep- 
ing national service legislation applicable to both men 
and women.” 


E. F. McDONALD, JR., President, Zenith Radio 
Corp. (to stockholders at the annual meeting )— 

“As I look at the postwar prospects I don’t know 
of any business I’d rather be in. Our war production 
is 100 per cent in the field of radionics which means 
that when the war ends we can easily convert to pro- 
duction of civilian radios in a matter of 60 days. There 
is going to be an immediate and tremendous postwar 
demand for new radios. In normal times, the volume 
of replacement business due to the junking of old sets 
is about 10 per cent of the radios in use, but the acute 
shortage of service men in the past 18 months has 
caused the scrapping of many sets which would nor- 
mally be serviced and the obsolescence rate has crept 
up to 20 to 25 per cent. Even without considering the 
improvements which will make most existing sets obso- 
lete, and I am not crystal-gazing when I say this, there 
will be an immediate market for millions of radios.” 


JOHN A. BROWN, President, Socony-Vacuum Oil 
Co. (in a letter to stockholders) — 

“After the war we shall have many new uses for 
petroleum; in rubber, in plastic, in chemicals, in the 
manufacture of soaps, the protection of metals, the 
waterproofing of cloth, the processing of various ma- 
terials, etc. The fuels and lubricants used in war have 
to give extraordinary performance under extraordinary 
conditions. Even 100-octane gasoline is not enough. 


We want and have developed fuel of even higher 
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Agree, 0% Differ 


Selected comments by in- 
dustry men or other well- 


known citizens and some 
government authorities. 


Lubricants have to do harder work for longer 
periods. The production of crude oil is always about 
half forward planning and half current operations.” 


power. 


EARL O. SHREVE, Vice President, General Electric 
Co. (representing the National Association of Manu- 
facturers before the House Ways and Means Cominit- 
tee)— 

“Tt has been expressed that in relying on the tax law 
for recapture of profits there may well be a small num- 
ber of companies whose profits might still be consid- 
ered excessive. The law should be revised to authorize 
agreements for review of prices based on actual produc- 
tion experience and providing for necessary price ad- 
justments. Such authority should permit agreements 
for price adjustments based on overall business of the 
contractor, or revision of individual contract prices, de- 
pending on the circumstances in each case, and upon 
the agreement reached by the procurement agency and 
the contractor.” 


ROY W. GIFFORD, Vice President and Asst. Gen- 
eral Manager, Norge Div. Borg-Warner Corp.— 

“To meet a tremendous upsurge in the demand for 
household appliances all over the world immediately 
after the war a much larger percentage of American 
production will be required for the export trade than 
prevailed before the war. Shipments will begin just 
as soon as large scale postwar production has met the 
urgency of domestic requirements. American military 
infiltration and occupation of many countries in this 
global war is laying the groundwork for big markets 
after the war. For example, the American occupa- 
tion of northern Africa will open an important new 
market on a scale much larger than before the war. 
The people are learning to like American ways and 
equipment. The same is true of Sicily and will apply 
to others. The need for replacing and equipping many 
thousands of homes and other property destroyed by 
war will be stupendous.” 


W. L. HEMINGWAY, President, American Bank- 
ers Association (at the 69th annual convention )— 
“Abolition of the practically unlimited powers given 
the Government and placing the budget under control 
when the present emergency ends is necessary to avoid 
state socialism and dictatorship after the war. We 
cannot expect to weather another emergency if we fol- 
low the same course of excessive spending and taxing 
which we have pursued in the past. The banking com- 
munity has whole-heartedly worked in furtherance of 
the President’s war program despite the fact that many 
are opposed to his policy. But there is also an obliga- 
tion binding the President and that is that he not per- 
mit men in his administration to take advantage of the 
war emergency to permanently fasten upon us an 
economy alien to our tradition. We already have in- 





MOLDED IRON 
TRANSFORMER CORES 


. another Stackpole development 
in powder metallurgy. Designed for 
transformers and chokes where con- 
stant inductance is required over a 
given frequency range—also where 
constant inductance, limited only by 
the saturation point of the core, is 
needed for various currents. This 
saturation point can be predetermined 
to meet specific conditions 


Stackpole Insulated Iron Cores mean 
new standards of efficiency for applications such as antenna 
or oscillator coils; I-F transformers of either top and bottom- 
tuned or top-tuned types; permeability tuning (either audio 
modulation or frequency modulation): transmitting tuning 
and others. The insulation is bonded to the core to form 
an integral unit, and may be any length from 4" up to 1”. 
Core diameters of .198”, .250”, and .365” are produced 
as ‘‘standard’’, although other diameters are available. 


STACKPOLE CARBON COMPANY, ST. MARYS, PENNA. 


EVERYTHING iyi CARBON i:i5ee DIA MONDS — BRUSHES (all types for all rotating machines) — CONTACTS (oll carbon, 


graphite and composition types — also molded rare metal contacts) — ANODES — ELECTRODES — BRAZING BLOCKS — BEARINGS — WELDING 
RODS, ELECTRODES AND PLATES — PIPE — PACKING, PISTON AND SEAL RINGS — RHEOSTAT PLATES AND DISCS — BRAKE LINING, etc 
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stances of the encroachment of Government on the 
private enterprise system under the guise of emergency 
in the establishment of Government lending agencies. 
There is a danger of these becoming permanent.” 


A. W. ROBERTSON, Chairman, Westinghouse Elec- 
tric & Mfg. Co. (reporting to company directors )— 

“More materials for war were produced by Westing- 
house in July of this year than in any month in the his- 
tory of the company. The production of standard 
equipment such as turbines, generators, switchgear and 
motors is on schedule. The pressure on equipment 
for tanks and some other items is slackening up because 
of changes in the national production program but the 
demand for parts and equipment for radio, aircraft and 
Navy and Merchant Marine ships, including turbines 
and gears, continues very high.” 


DONALD M. NELSON, Chairman, War Produc- 


tion Board— 


“Every American man and woman engaged in war 
production, either directly or indirectly, is entitled to 


WHEN PRODUCTS GO TO SEA 





PERATING conditions 
which products to be 
used upon battleships, cruis- 
ers, destroyers and_ even 
smaller craft must meet are 


ously around two horizontal 
axes at right angles to each 
other. The rolling motion is 
produced by a 8 hp. dc. mo- 
tor geared down through a 





difficult to simulate in ordi- 
nary test work. Faced with 
this problem, as relating gen- 
erally to gun directors, the 
Aeronautical and Marine 
Engineering Div. of General 
Electric built this test ma- 
chine to duplicate the roll 
and pitch of ocean-going 
vessels. The large movable 
platform rotates simultane- 
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speed reducer which in turn 
operates a connecting arm 
attached to the platform. 
The pitch motion is produced 
by a 1%4-2 hp. dc. motor also 
geared down to another con- 
necting arm. This testing de- 
vice, it weighs a full 7-ton, 
has carried useful loads up to 
5 ton and 9 ft. diam. as 
shown by performance data. 


take genuine pride in the surrender of the. Italian 
Armies. The overwhelming weight of American war 
production was a decisive factor in enabling the fighting 
men of the United Nations to win this tremendous vic- 
tory. We can expect desperate resistance from the 
Nazis and the Japs as we come to close grips with them. 
Fierce battles loom ahead for our fighting men—battles 
that are bound to take a heavy toll of our troops and 
of the tools of war.” 


J. C. ROVENSKY, Vice President, Chase National 
Bank of New York— 

“The Latin American countries constitute the only 
part of the world which on balance will emerge better 
off at the end of the war than before. They offer a 
potential market for vast quantities of goods and have 
been able to accumulate a substantial reserve of dollar 
balances. They will be more ‘U. S. dollar-minded’ 
after the war although it is to be expected that as the 
markets of the world generally reopen the natural 
trend will be for each country to expand its buying 
from those areas in which they are able to sell their 
products.” 


MAURICE KARKER, Chairman, War Department 
Price Adjustment Board (before the House Ways and 
Means Committee )— 





“Every renegotiation agreement reached so far has 
been bilateral—the Government has not been required. 
to force its will upon any contractor. The power of 
renegotiation is on the side of the Government; 70 per 
cent of recoveries made would have been taken up by 
taxes in any event; many firms would have refunded 
money voluntarily. In 40 per cent of the cases rene- 
gotiated no excessive profits were shown. In from 
6 to 7 per cent of the companies a loss on production 
for war was recorded.” 


CAPTAIN EDDIE RICKENBACKER, President, 
Eastern Air Lines Civil 
Board )— 


(before the Aeronautics 

“We are prepared to go as far as to declare a mora- 
torium on earnings and dividends for a period of three 
years after the war is over to invest not only our pres- 
ent cash reserve, but all the millions we can borrow, in 
a sound and sane expansion program. In fact, I have 
no hesitancy in recommending this program to all 
American industry as a living monument to the merit 
and soundness of the American way of life.” 


CHARLES E. WILSON, Executive Vice Chairman, 
WPB (addressing the Commerce and Industry Asso- 
ciation of New York)— 

“What we have to fear now is not so much Hitler and 
Tojo as overconfidence and overoptimism. The first 
half of 1943 is gone. In that first half we accomplished 
just 43 per cent of the job that was laid out for us to 
do in the entire year. To meet our goals we must pro- 
duce 30 per cent more in the second half than we pro- 
duced in the first half. It won’t be easy. Additional 
gains are bound to come harder and harder. For that 
very reason we must be swifter than we have been to 
make full use of such resources as become available 
from time to time through changes in the production 
program.” 
























This Emerson-Electric 300 Amp. Portable 
A, C. Arc Welder has a service record of 
6000 production hours without maintenance 
expense. Photographed on the job. 





Emerson-Electric Portable A. C. Arc Welders 
Are Built for Rugged, Dependable Service 


The standards which have characterized Emerson- 
Electric Products for the past 53 years are piling 
up newsworthy performance records for Emerson- 
Electric Portable A. C. Arc Welders in hundreds of 
war plants and repair shops. 








° e . Emerson-Electric is now engaged 100 
Four Sizes — Six Types. Welding Range 20-300 pints Oe-ecntuaten re emt 
Amp. Approved by Underwriter’s Laboratories. ment for war and war plant use. In 
z - cs . 2 : a addition to regular products are 
Available on priority ratings. Write for prices, specifi- puveniiniaiah aiiiane diniibiials 
| cations and performance data. and electric motors for aircraft. 


THE EMERSON ELECTRIC MANUFACTURING CO. 
| ST. LOUIS ¢ Branches: New York « Detroit « Chicago « Los Angeles « Davenport 


EMERSON £255 ELECTRIC 
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CONTROLLABLE VOLTAGE MODULATOR 


Produces an output varying by voltage from 0 to 193. 
Voltage is a function of angular position which can be 
controlled in 
speed up to 
1800 rpm. 
Two models 
are supplied, 
one for 32 
volt, 60 cycle, 





\ 


and one for 
110 volt, 400 
cycle. Out- 
puts differ be- 
tween the 
two. Unit 
weighs only 10 oz., has a length of less than 3 in. Pres- 
ent points of specification for this rotatable transformer 
are in electronic devices where such output signals are 
required and where size, weight, and precision of con- 
struction are advantageous. Kollsman Instrument Div., 
Square D Co., 80-08 45 Ave., Elmhurst, New York. 





AUTOMATIC TANK CONTROL 


Contains features to enable it to control all tank opera- 
tions. Among the functions which can be handled by 










Fo ELECTRONIC 
TANK CONTROLLER 


} PATENT PENDING 
R @THE AUTOMATIC TANK WATCHMAN o J 


the unit illustrated are: Tank filling by pump or other 
mechanism ; visual indication during filling; pilot light 
indication of operation; adjustment of solution level 
at will; high level warning and cut-off; heat, cool, and 
fill cut-offs at high level; colored light indication of 
heating, cooling, and filling operations; remote warn- 
ing on high cut-off; tank leakage detection ; adjustable 
high and low temperature warning ; 24-hour scheduling 
by time clock; and power output for operation of as- 
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Vew Materials, Equipment 
Electrical and Mechanical Parts, Finishes 





sociated instruments on other equipment. The unit 
weighs approximately 15 lb. and measures 16 x 8 x 3 
in. Other models can be supplied to provide select 
portions of this list of operations as required. Plating 
Processes Corp., Holyoke, Mass. 


RADIO FREQUENCY SUPPRESSORS 


Fit standard spark plugs and distributors. Vibration- 
proof connections are made to the metal inserts of 
distributors by two 
extending 
around the metal 
terminal of the sup- 
pressors. 


rings 


Snap- 
pressure contact is 
made with spark plugs, and wood- 
screw connections are made to cables. 
Resistance change of these units is very 






small, amounting to an average of 
minus 0.75 per cent during the equiva- 
lent of 6000 miles operation and plus 
0.55 per cent after 35,000 with neg- 
ligible change after that. Tests show that no power 
is lost by use of suppressors of the correct resistance. 
Careful sealing makes the units tolerant to humidity, 
temperature variation, grease, and dirt. Neither do 
vibration and shock cause difficulty. Due to a particu- 
larly low voltage coefficient, these suppressors reach 
their best efficiency at about 20,000 ohm which is not 
enough to reduce the low frequency discharge materi- 
ally. Erie Resistor Corp., Erie, Pa. 


TWO TERMINAL OIL CAPACITOR 


No longer needs insulating washer for specification 
points where neither side is to be grounded. Can is 





aluminum, or authorized substitute, hermetically sealed 
by the use of a one-piece molded plastic terminal as- 
sembly which prevents entrance of moisture or leak- 
age of the vegetable or mineral oil with which the unit 
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OZALID PRODUCTS DIVISION 


GENERA 
L AN 
JOHNSON CITY, N. Y. * eae AND FILM COR 
LID IN CANADA — HUGHES © PORATION 
WENS CO., LTD 
- LTD., MONTREAL 






SALESMAN’S REPORT 

Salesman ds a. Travis _,__ oe August 13; 1943 
Company american Airline=s Seis. sam 

Address LaGuardia AirPort» city, N-Y+ 

Interviewed wr. P. Hayes» Engineeriné Dept. — 

vr. Marvin Whitlock, asst. chief EDS-— 
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Through Uncontrollable 


Circumstances 


Catalog was Delayed 


Our sincere apologies . . . 
to be patient, and hope you have too, but 
it is now really ready for mailing, after 
several months’ delay in preparation. It’s 
NEWER, more VALUABLE, and more 
INTERESTING. 


“We promise you a BETTER book, 
, because the interim has al- 
lowed us to include many new items. 
The catalog is packed full of helpful, 
up-to-the-minute information on tim- 
ing motors for use in Automatic Reset 
Timers —Time Delay Relays—Vacuum 
Tube Circuit Controls, etc. 


Complete information on Timing 
Motors by The Originators of | 
The Timing Motor 


Send TODAY forYour Copy! 


MANUFACTURING COMPANY 
INCORPORATED 
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is filled. Ratings go up to 4 mid. at 600 volt dc. and 
to 0.5 mfd. at 1500 volt de. Aerovox Corp., New Bed- 
ford, Mass. 


HIGH ALTITUDE BRUSHES 


Ikxtend the operational life of aircraft generators at 
altitudes of more than 30,000 ft. Previous types were 
unsuited to the 
high altitude cli- 
mate with its thin 
air and lack of hu- 
midity and the re- 
sult has been alarm- 
ingly short brush 





life in generators. 
Treatment under a 
special process developed by Westinghouse Electric & 
Mig. Co., makes these devices much more serviceable. 
Sach type is made to order to the specific generator in 
which it is to perform. Stackpole Carbon Co., St. 
Marys, Pa. 


FRONT-LAMPING PILOT LIGHT 


Mounts on 1 in. center. This makes it possible to de- 
sign a large number of indicators into a relatively small 





space. Installation and maintenance problems have 
been taken into account in the design. A hexagon 
body allows for socket wrench holding—thus a good, 
tight mounting. Bayonet bulbs are used in either the 
round or long types and removal of the jewel-holder 
ejects the bulb automatically. Faceted or plain jewels 
can be specified. Cool operation has been planned by 
the inclusion of provisions for ample ventilation. 


Gothard Mfg. Co., 1300 N. Ninth St., Springfield, II]. 


LOCKING NUT FOR PLYWOOD 


Needs no special tools for installation. Composed of a 
combination of plastic collared lock nut and lightweight 
basket, the as- 
sembly — has 
four prongs to 
sink into the 
rear surface 
of the wood 
and two feet 
to dig into the 
periphery of 
the screw 
hole. It is in- 
dependent of 
the thickness 
of the wood and can be placed by press forcing, ham- 
mering, or drawing up by the screw. Once the basket 
is in position, the nut can be changed without disturbing 
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THE RELAYS THAT NEVE 


Struthers-Dunn Mechanical Latch-in, Elec- 
trical-Reset Relays have fool-proof memo- 
ries. They indicate what operations have 
been made on your equipment. They guard 
against mistakes. The contacts “remember”’ 
unfailingly which coil was 
last energized —by remaining 
in position until they are 
released by energizing the 
a. other coil. 


DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE « BOSTON e« BUFFALO 
CHICAGO e CINCINNATI « CLEVELAND ¢ DALLAS « DENVER « DETROIT « HARTFORD 
INDIANAPOLIS ¢ LOS ANGELES « MINNEAPOLIS « MONTREAL « NEW YORK e@ PITTSBURGH == 
ST. LOUIS « SAN FRANCISCO e SEATTLE « SYRACUSE « TORONTO e WASHINGTON 
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Hundreds of jobs throughout industry 
are being performed better, more efficiently 
because these Struthers-Dunn Memory 
Relays permit of no forgetting. They are 
made in both the large (Series 5) and the 
“midget” (Series 51) sizes as well as air- 
craft types, and with practically any contact 
or mounting arrangement. You'll find these 
Relays described in detail on Pages 14F, 
15F, and 16F of the Dunco Catalog and 
Relay Data Book (see below). 
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STRUTHERS-DUNN, Inc. 


1321 ARCH STREET, 


PHILADELPHIA, PA. 
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GRAPHITED BRONZE 


BEARINGS 


Stand Up Under the Stress of 
Severe Operating Conditions 


Write for descriptive bulletin on your business stationery. 
Made by the manufacturers of COMPO, POWDIRON, 
and NIGRUM Bearings and Parts—all lubricant-retaining. 
Engineered Sales* Continuous Research® Skilled Production. 


Bound Brook Oil-Less Bearing Co. 
(Established 1883) 

Main Office and Plant, Bound Brook, N. J. 

Detroit, Michigan, 1255 Book Building 

Los Angeles, Cal., 190! Santa Fe Avenue 


FOR BETTER MACHINES AND APPLIANCES 
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FOR BETTER MACHINES AND APPLIANCES 









it—8-32 and 10-32 nuts being interchangeable in the 


A %p» in. hole is all that has to be made 
in the plywood, and the outer surface is left smooth. 
Baskets weigh only 4 oz. per hundred. AAF approves. 
Elastic Stop Nut Corp. of America, 2332 Vauxhall 
Rd., Union, N. J. 


same device. 


ELECTRONIC TIME RELAY 

Provides ranges of time intervals of 0.05 sec. to as 
much as 5 min. There are 3 standard models and the 
range beyond 100 
sec. is taken care 
of by special units. 
Electronic opera- 
tion frees the prod- 
uct from mechan- 
ical trouble, lag, 
and wear. Contact 
is by a quick-acting 
mercury switch 
which is actuated 
by the only moving 
part of the assem- 
bly—a steel encased 
plunger sealed in a 
hydrogen pressure atmosphere. Millions of operations 
can be expected of the mechanism. Normally open or 
closed contacts can be supplied with capacities up to 
75 amp. ‘Time intervals are continuously variable 
throughout the specific range of the instruments. Dura- 
kool Inc., Elkhart, Ind. 


REGULATOR ASSEMBLY 


Kinds specification in aircraft, tanks, or auxiliary 
power units where voltage regulators come under AAF 


f 
i ; 
[ 
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Specification 40D8445-2. Design and production are 
intended to result in a high quality component with ex- 
ceptionally prompt delivery. In place of the locking 
nuts illustrated, AN nuts and lockwashers are some- 
times supplied when necessitated by deliveries. AAF 
approval still applies. Avia Products Co., 7266 Bev- 
erly Blvd., Los Angeles 36, Calif. 


ELECTRO-PLATED NON-CONDUCTORS 


Provide new combinations of characteristics, simplifi- 
cation of design. Plastics, glass, and other dielectric 
materials can be plated with any of the standard metals 
in a coating which does not chip, crack, or peel under 
long, severe service. Scope of usage is wide and in- 
cludes shielding of all kinds, matching of metal and 





‘““Know how” proof #14 


. of (Qo SCOVILL COLD-FORGING 

_ YS aes 
FASTENINGS THAT 

: DELIVER THE GOODS 





Scovill's cold-forged fastening devices 
are found throughout industry, secure- 
ly holding together vitally important 
assembled products for war and peace 
alike. The part illustrated is one of our 
war jobs—the hammer spring plunger 
for the calibre .30 M1 carbine. Thanks 
to Scovill skill and “know how’’—cold- 


to forging did the trick—thus saving mate- 


ile rials—money—motions, on this essen- 


tial war job calling for the strictest 
observance of exacting requirements. 

This same ingenuity assures uniform 
7 quality in Scovill standard fastenings, 
even in huge quantities. Take your 
needs to the Scovill Fastenings Expert 
in the nearest office listed below. He 
will show you jobs we have licked that 
tested and proved our “know how”. 
You will appreciate that our volume of 


war work restricts acceptance of new 


Lease ° work. You will receive a prompt, frank 
e If fastenings are not your 


ae problem, kindly pass this on to others to whom answer as to our current ability to 
our ‘‘know how’”’ might be of help. Thank you! serve you. 
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i SCOVILL MANUFACTURING COMPANY 
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WATERVILLE 1 paeonucrs DIVISION 
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NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
in- PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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HEN the squadron leader snaps instruc- 

tions into his microphone, it's not time 

for doubt or confusion on the receiving end. 

In manufacturing headsets for the use of 

our fighting forces, the main thing is to be 

certain each one is as perfect as it is possible 
to make it. 

Experience since the early days of the 
telephone helped us, of course, but it wasn’t 
enough to be sure that we were building 
mighty good equipment on the average. We 
developed special instruments which enable 
us to give each receiver a thorough test in 
a matter of seconds, right on the production 
line. Thus we kept output high, and quality 
a known factor. 

Connecticut has been identified with ‘‘com- 
munications” for half a century. It has never 
been known as the largest, but always as 
among the very best, in design, engineering, 
and precision production. If your post-war 
plans involve the use of precision electrical 
devices, in connection with product develop- 
ment or production control, perhaps we can 
help you eliminate the “question marks”. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 





MERIDEN, CONN, 








© 1943 G.A.1., Inc., Meriden, Conn. 
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For the second time within a year, the honor of 
the Army-Navy Production Award has been con- 
ferred upon the men and women of this Division. 






plastic parts, combination of insulator and conductor in 
a single unit, and similar previous impossibilities. Ad- 
vantages include conservation of metals, reduced pro- 
duction costs, weight saving, achievement of dimen- 
sional stability, improved resistance to absorption of 
liquids, and increased heat resistance. Convex, con- 
cave, and convulted surfaces can be handled without 
difficulty and plating in corners and recesses is as 
even as that on a plane. Precision Paper Tube Co., 
2023 W. Charleston St., Chicago 47, III. 


SOLENOID SHUTOFF-VALVE 


Cuts down the length and weight of hydraulic tubing 
on a plane. Space on the instrument panel is also 
conserved. Instead 
of mounting the hy- 
draulic shutoff 
valve on the panel 
and bringing tubing 
all the way to the 
cockpit, the user of 
this valve installs it 
close to the actu- 
ated modality and 
carries relatively 
light and compact 
electrical wires to 
the control switch. 
Use points involve 
anti-icer equip- 
ment, combustion 
heating systems, 
lubricating oil di- 
luters, and air 
driven mechanisms of all kinds. Isopropyl alcohol, al- 
cohol and glycerin, hydraulic oils, 100-octane fuels, and 
aromatic fuels are among the materials which can be 
valved safely. Operating current is 0.25 amp. at 24 
volt dc. Weight is 0.49 lb. Standard AN connector 1s 
provided. Adel Precision Products Corp., 10777 Van 
Owen St., Burbank, Calif. 





HANDY CENTRIFUGAL BLOWER 


Finds uses where space limitations have previously 
prevented blower specification. Weight of the wheel 





and housing is 2 oz. and the wheel, of cadmium plated 
steel, is 2 in. in diameter. In spite of this small size, 
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Although it weighs more than 600 sprinters its nervous 
system responds like an athlete’s to the starting gun. 
Its radio hears commands, its control system intantly 
executes them. 


Formica laminated plastic sheets, tubes and rods in 
various grades are used for punched parts, insulating 
spools, veri-chromed control panels, insulating spacers, 


“PROPERTIES breaker arms, bushings, radio socket bases, terminal strips, 


HIGH DI-ELECTRIC STRENGTH 
LOW POWER FACTOR 


DIMENSIONAL STABILITY Its properties* suggest peacetime uses in every process and 
EASY MACHINABILITY 


LACK OF COLD FLOW product that depends upon a healthy mechanical nervous system. 


RESISTANCE TO ABSORPTION 
| } ) T 


THE FORMICA INSULATION COMPANY, 4638 SPRING GROVE AVE., CINCINNATI, OHIO 
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rheostat cores and other di-electric parts. 









F Precision 


Win the War! 


In planning, in production, in com- 
munications, and in the movement of 
troops, combat units, and supplies, 
precision is an important factor heav- 
ily on the Allied side. 























































Americans know more about preci- 
sion than any other people on earth. 
And, here at ELECTRIX, we specialize 
in precision gages . . . the specific 
controls that keep manufacturing 


within prescribed tolerances. ‘Preci- 
sion Authenticators’” we call them. 


In the 33 different types of gages that 
we make — plug, spline, alignment, 
dovetail, and the like — accuracy of 
.00005 is our standard. If that’s the 
kind of accuracy you need, we'll wel- 
come your inquiry. 


Peace-time engineers of soft-rubber connectors 
for electrically-operated equipment 





\ 


AND COLD CONTROL 


contains in a single unit the answer to present-day 
industrial and commercial temperature control prob- 
lems. Wide range (minus 100° to plus 600° F.) — 
Extreme Sensitivity (=1/10° F.) — High load capa- 
city (10 Amps. — 115 V.) May we help you with 
your temperature control problems? 


10 MAIN ST. 


ASHLAND 
N oR Pp oO R AT © 0D 6 MASSACHUSETTS 
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the blower puts out 15 cfm. at 3000 rpm. It has a 
one piece housing of molded, high-impact plastic and 
a back plate suitable for mounting on any type of motor, 
which broadens its scope of usefulness to a very large 
degree. L-R Mfg. Co., Torrington, Conn. 


VOLTAGE-RAISING TRANSFORMER 


Incorporates feature of mechanical interchangeability 
with previous models in the line. Plug and socket 
bodies are plastic, molded 
to Navy — specification 
17P4, in sizes for 2, 4, 
6, 8, and 10 contacts, 
with shallow bracket for 
flush mounting, deep 
bracket for recessed, or 
metal cap with or with- 
out cable clamps. Socket 
contacts are new and con- 
sist of four individual 
flexing surfaces to make 
contact with each plug 
prong. This brings about 
greater contact area and 
smoother operation. Side 
motion is prevented by 
projections on all four 
sides of the socket con- 
tact. Barriers surround- 
ing the recessed contacts 
of both the plug and the socket increase the contact-to- 
contact and contact-to-ground distance making possible 
greater voltage ratings. Socket contacts are phosphor 
bronze, silver plated. Plug contacts, also silver plated, 
are of brass. Howard B. Jones, 2460 W. George St., 
Chicago 18, II. 





FLUID FLOW METER 


With an indicating float which moves up and down in 
a heat-resistant glass tube in direct proportion to the 
amount of flow of 
liquid or gas in 
the connected line, TO 
this device offers Re ae 
instantaneous __re- 
sponses over the 
widest possible 
range in the short 
scale length avail- 
able. In addition, 
the meter can pro- 
duce either a vis- 
ual or audible 
warning signal in the event of too high or too low a 
rate of flow. A magnetic float extension serves to 
trip electric switches at the high and low positions 
which can be adjusted over the entire flow range of the 
instrument. Fischer & Porter Co., Hatboro, Pa. 





EXTRA-FLEXIBLE SYNTHETIC 


Bends through 90 deg. of a 
deg. F. 


14 in. radius at minus 70 


f= 


It was developed for use in strips for sealing 
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That’s right. You guessed it: the electron. 
The war’s demand for instant mastery of 
every method of communication has ma- 
tured the science of electronics. When 
peace is won, the world will be in for a 
host of revolutionary surprises. 


Stancor transformers are now doing a job 
for war... organizing electrons for battle. 
At the same time, Stancor engineers keep 
their eyes fixed on the new age of elec- 
tronics that will appear when the curtain 
of military secrecy is lifted. Tested and 
trained by problems of war, they will be 
ready for the problems of peace. 


STANCOR 


STANDARD TRANSFORMER CORPORATION 
1500 NORTH HALSTED STREET - CHICAGO 
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‘delivery schedules. 


Write for new 24-page > 
Dialco Cataloque .. now! 


TMU Oma TCM 


90 WEST STREET + NEW YORK 6, _N. Y. 

































APPLYING 
BRIGHT ZINC 
COATINGS? 


Then Get This NEW, 6-Page Report on 
Oakite Surface Preparation Methods 


When you employ bright zinc plating for finishing war products, 
proper preparation of the base surfaces is a highly important 
factor. If parts are CHEMICALLY CLEAN. . . completely 
free of ALL smut, oil, grease, etc... . you have taken the 
FIRST STEP toward obtaining durable, uniform bright zinc 
coatings! 


Here is where specialized, FAST--WORKING Oakite degreas- 
ing materials can HELP YOU! Applied by still tank, automatic 
washing machine and electrocleaning methods, they thoroughly, 
speedily remove ALL foreign matter . . . help keep produc- 
tion moving smoothly. Write today for NEW, 6-page Special 
Service Report giving complete details. FREE on request. 


SPECIAL 
SERVICE 


REPORT 





OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK 6,N. Y. 
Technical Service Representotives in Principal Cities of the United States and Conada 


OAKITE @# CLEANING 
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bolted steel tanks holding high octane gasoline and 
other fuels for military uses. Strips are 134 by %o in. 
Placed between the lap of the steel sheets in the tanks, 
the elastomer is compressed by the drawing up of the 
assembly bolts to a perfect fuel-tight seal. B. F 
rich Co., Akron, Ohio. 


. Good- 


AIRCRAFT DAMPER MOTOR 


Provides either 90 deg. or 180 deg. rotation. Low tem- 
perature and high altitude have been taken into account 





in the design of these units which have aluminum cases, 
machine-cut gears, and low temperature lubrication 
packs. Tamper-proof switches are totally enclosed. 
Styles can be had with or without mounting brackets 
and for positive, floating, or proportioning control, man- 
ual or automatic stepping, and remote position indicat- 
ing. Torque range is 50 to 500 lb.-in. and the units 
weigh about 3 Ib. Power is brought in through an AN 
connector in the end. Suggested points of specifications 
are in the control of dampers; cabin temperature gov- 
ernors; air flow to superchargers, intercoolers and the 
like; and engine cowl flaps. Valve mechanisms such as 
on gasoline, water, steam, and anti-freeze mixtures are 
also controllable by the motors. Barber-Colman Co., 
Rockford, Ill. 


CONSOLIDATING, CAM RELAY 


Combines the activities of several relays into one unit 
only 134 by 1% by 4% in. with a weight of 7 oz. 





Pile-ups are cam operated and can be used both where 
circuit maintenance is to be governed by the duration 
of the actuating impulse and not. Particularly suited 
are specification points where several circuits are to be 
energized in sequence or where the device can be used 
as both a distributing and operating relay. Coils can 
be supplied for voltages up to 220 ac. or de. Three 
cams are available each to operate several springs in 
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pri The Ideal Alloy for Springs 


1€ units The Riverside Metal Company announced the production of Beryllium 
an AN Copper in 1933. Immediately the possibilities of Riverside Beryllium 
— Copper as an outstanding spring material aroused the attention of the 
re gov- engineering world. But it took the ability of wrought Beryllium Copper 
ial ae to meet the highly exacting specifications of the Army, Navy and Air Corps 
. to broaden its use. For, as a spring material, Beryllium Copper offers ex- 
traordinary advantages because of the invaluable properties it possesses: 
High fatigue strength, elastic limit and hardness; relatively high tensile 
strength and electrical conductivity; excellent corrosion and wear resist- 
ance; good resistance to room temperature creep and to galling against 
steel, plus a fabrication advantage which permits good formability of in- 
tricate parts and their subsequent hardening—to an unprecedented degree— 
by a simple heat treatment. Riverside Beryllium Copper is now being used 
one unit for spring purposes in aircraft, ships, tanks, guns, instruments, engines, 
1 7 oz. motors, radios, telephones, telegraph and electrical control equipment for 

machinery and fire equipment. Riverside engineering and laboratory service 
is most important in cooperating with the development of devices where 
the use of Beryllium Copper springs are indicated, because it represents 
years of progressive a in solving such problems. Riverside Beryl- 
lium Copper meets the requirements of A.S.T.M., B120-41T. 


Right now, more and better information on the use of wrought Beryllium 
Copper—for war or post-war products you are planning to manufacture— 
is available through the greatly extended research facilities of our technical 
staff. 
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GIBSON GIRL!” 


“My name isn’t in lights, my costume is only a 
work-jumper—but the production is a hit nevertheless. 


“T help to make springs for war—and they’re good 
springs, too. I know, because it’s my job to inspect them 
—and there are very few rejects. There can’t be! Metal 
is precious and we've got to make every ounce count. 


“'T never realized how many springs are needed to 
run a country. Some of our machines go steadily, day 
in and day out, on one type of spring. It’s good to know 
that wherever they wind up, Gibson springs have the 
stutfit takes to help win battles in the air, onland or sea’ 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Avenue 
CHICAGO, ILLINOIS 
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a pile-up. One or two sets of contacts can be operated 
by lever action besides. Cook Electric Co., 2700 South- 
port Ave., Chicago 14, Ti. 


SMALL, LIGHTWEIGHT RELAY 


Weighs less than 1.4 oz. and measures 1 in. on a side. 
Rated at 0.2 watt, the unit has a resiliently mounted 
stationary contact 
as shown in the il- 
lustration. It is de- 
signed to obviate 
contact bounce and 
at the same time 
provide a salutary 
wiping action on 
the close. Instead 
of pivots or pins in 
the mounting of the 
armature, the open- 
ing spring is 
brought into serv- 
This is to minimize friction 
Construction is symmetrical 
so that acceleration and shock will have a minimal ef- 
fect of the contacts. They carry 1 amp. at 24 volt 
non-inductive de. and can be supplied as NC, SP, ST 
or SP, DT. Control Corp., 600 Stinson Blvd., Min- 
neapolis, Minn. 


ice as a bearing as well. 
and sticking possibilities. 


FRAYLESS GLASS SLEEVING 


Is limp and flexible as string but shows only the merest 
fuzz at the end even after severe handling. The mate- 
rial is, of course, heat resistant, non inflammable, water 
resistant, and non-embrittling at low temperature. 
Dielectric strength is very high. Sizes go from No. 
20 to 5¢ in. conductors. Bentley, Harris Mfg. Co., 
Conshohocken, Pa. 


RADIAL, DIE-LESS BENDER 


With special. features, for use in production of parts 
with large radii as encountered in aircraft and marine 
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work, this bending unit is capable of two-way action 
and produces pieces with a guaranteed accuracy of 
0.001 in. Its capacity is within the limits of ™% in. 
round, cold rolled steel rod, formed cold to 1 in. radius 
or larger. More ductile materials extend this capabil- 
ity in proportion. Since all types of tubing; channel; 
angle; I section; and round, square, flat, or other 
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@ Ball bearing motor. Solid cast iron 


frame. Ventilated open type. Suitable 
for continuous heavy duty power service. 
Y% to 1Y2 H. P. Polyphase. 1725 R.P.M. 
Illustrated above is one of the many 
varieties of K-C motors, developed for 
peace, applied to war. It is rugged but 
precision built. 
K-C production of precision motors 
had steadily increased year after year be- 
fore the war, and our motors are produced 
by men long experienced in the fleld, and 


made of the finest materials obtainable. 


KINGSTON-CONLEY © 
ELECTRIC COMPANY ™ 


68 BROOK AVE, NO. PLAINFIELD, N. J. * 
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shaped solid or open section can be handled, a particu- 
larly wide range of usability is produced. Suggested parts 
which can be specified for production on this bender 
are pipe straps, hooks, brackets, clamps, off-sets, and 
supports. Electrical and panel board wiring assem- 
blies are quickly made in quantities. Centered eyes 
and bus bars for terminal connections can be accurately 
formed in either plane with a single operation. O’Neil- 
Irwin Mfg. Co., Minneapolis 15, Minnesota. 


VERTICAL, HOLLOW-SHAFT MOTORS 


Cover a range from 100 to 1000 hp. Speeds are 514 
to 1800 rpm. Suggested uses are in pumping opera- 
tions where large volume 
is handled. Enclosures 
are drip-proof and clean- 
lined for the sake of ap- 
pearance as well as to 
provide smooth contours 
which will not retain 
dirt. Top cover is easily 
removable for the adjust- 
ment of the pump shaft 
and the brushes and col- 
lector rings are acces- 
sible through a latch- 
ing, flush-mounted plate. 
High-strength cast iron forms the frame. Options in- 
clude a non-reverse ratchet which makes opposite rota- 
tion impossible and a solid-shaft design. General Elec- 
tric Co., Schenectady, N. Y. 





THERMOSETTING THERMOPLASTIC 


Passes through the two phases in sequence. Having 
particular advantage in the assembly of plywood sheets 
for aircraft construction, the adhesive first becomes 
fluid to allow intimate contact between wood and wood. 
Then, after a further 20 min. heating, it turns into a 
permanently tough, heat resistant, insoluble material. 
In fact the plywood can be boiled in water for three 
hours without damage. Flexibility at low temperatures 
is good—in contrast to that ef the majority of adhe- 
sives—and weight is almost %4 less than the others. 
Not only is it easier to produce defect-free laminated 
products but the safety factor of the finished goods is 
greater. None of the materials used in adhesives gen- 
erally is found in this product of E. I. du Pont de 
Nemours & Co., Wilmington, Del. 


TIGHT FUSE CONNECTIONS 


As a result of specifying a welded construction, side 
terminals are much more stable in these new type 





fuse extractor posts. Resistance to loosening from 
vibration and heat is established by severe tests and by 
actual service records. This new feature is incorpo- 
rated in unit to fit 3 AG fuses (144 by % in.) in sizes 
up to 15 amp. for specification in radios, amplifiers, 
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fractional hp. motors, magnets, control circuits, relays, 
rectifiers, and similar apparatus. Using a 1 in. 
mounting hole, the post comes in styles for fingertip or 
screwdriver operation and a feature of the knob is that 
it holds the fuse securely when removed. Knobs and 
bodies are of black molded plastic with adequate spac- 
ing between live parts to prevent electrical leakage. 
Positive and continuous contact is assured by a spring 
actuated cup at the bottom of the tube. Littelfuse Inc., 
4747 Ravenswood Ave., Chicago 40, Il. 


SIX-POLE BANTAM RELAY 


Serves requirements of aircraft instrument makers. 
Light in weight, the unit is available from 1 to 6 
pole and with 
standard front 
connec- 
tions, screw 
terminals, lugs 
for soldering, 
eyelets, or ar- 
rangements 
for switch- 
board mount- 
ing. Coil and 
shading pole 
assembly are 
combined in a 


For intormaticn on out Stendard Navy and Mari- 
time Fittings consult Graybar Electric Company. 


Yosthesn Spduitrial 4 
Chemical Company 


7-11 ELKINS ST., SO. BOSTON 27, MASS. 





35 YEARS OF PLASTIC MOLDING EXPERIENCE . single com- 
ponent which can be replaced without special tools. 
MEMBER OF THE SOCIETY OF THE PLASTIC INDUSTRY Special tropical treatment can be given to prepare for 








fault-proof service under humid conditions. Magnetic 
circuit is of the horseshoe type designed to avoid pull- 
ins due to butt joints in the iron. Material used i 
characterized by low loss and high permeability. Kur- 
man Electric Co., Long Island City 1, N. Y. 


Weighing only 8 lb., including driving motor, this unit 


yrovides accurate, wide range below 1/15 hp. service. 
> 


LET’S 
Research 
Together 


You with your knowledge of and experience with 







MIDGET VARIABLE SPEED DRIVE 





permanent magnetism as applied particularly to your Torque ranges from 4 in.-lb. at maximum forward 
own problems and projected plans. speed with a 3600 rmp. input to 8 in reverse. At 1800 

: s input it is 1 forward to 2 reverse. Speed variation is 
pt ee sei en between 400 rpm. forward to the same reverse with 
permanent magnets for many different companies, instant and shockless reversal. lhese qualities are due 
among which are leading manufacturers of the most ‘© the low inertia of the parts being reversed. Control 
important instruments used by the armed forces. can be accomplished by hand wheel with which is asso- 


ciated an indicating dial, capable of location on either 
side of the assembly. Lever, or special controls of the 
es specification can be supplied as well. 
CINAUDAGRAPH CORPORATION Units measure 75 by 43¢ by 4% in. and utilize stand- 

STAMFORD, CONNECTICUT eiaain ard ball saniins on shafts. Precision manufacture 


Yes, let's research together. Two interested and 
qualified viewpoints focussed on your problem. 
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Even the Big Inch Needs IRC RESISTORS 
is unit Vital arteries of supply in this mechanized war stantly emits an impulse message. When trouble 
service. are America’s pipelines. To maintain capacity occurs, these signals are picked up by the 

flow, sludge and gummy deposits must be cleaned Counter, as the line is checked. At the point of 

out at intervals. For this purpose a screw-type greatest intensity the pipeline is tapped and the 
obstruction cleared away. 

ANOTHER J (R)C_ DEVELOPMENT ip in pngniney en - pie 

{ part in the functioning of Geiger-Mueller 

Counters. Many specially designed IRC resistors 

scraper propelled by the oil pressure is employed. and controls are employed in their carefully ad- 

When occasionally the scraper becomes stuck justed circuits. 

and plugs the line, the point of stoppage must be If you have a design or engineering problem 

located to release the flowing oil. involving resistance units and you 
forward But where—and how? ard FOR PERE, are seeking unbiased advice, why 
At 1800 With the use of the Geiger- ot 44, not come to Resistor headquarters 
ation is Mueller Counter, hours—and a %. at IRC? We make more types of 
‘se with sometimes days—of search are , s resistors, in more sizes, for more 
are due saved. Modern scrapers contain + < applications than any other manu- 
Control radio-active metal which con- Ve Ss facturer in the world. 
is asso- od é as 
nm either VARIABLE ‘ 

Is of the 


awe | INTERNATIONAL RESISTANCE COMPANY 


\ufacture 405 N. BROAD STREET «+ PHILADELPHIA 8, PA. 
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GNA i | has the objective of sharp and accurate speed control 
without cyclic variation and with the ability to return 
to a pre-set speed without deviation from that base. 
Graham Transmissions Inc.,. 2706 N. Teutonia Ave., 
Milwaukee 6, Wis. 





























FOR HIGH UNIT RESISTIVITY 


These insulated iron cores offer unit resistances in the 
order of 150 megohm, plus being based upon a special 
core material with 
a resistance that 
approaches infinity. 
Noise troubles com- 
ing from leakage 
currents are liter- 
ally immunized 
when these items 
are specified. Volt- 
ages must be held below breakdown values. Possi- 
bility of breakdown between coils and cores is reduced, 
too, and where cup type cores are used the high re- 
sistivity of the core material obviates the need for heavy 
insulation on the lead wires. Electronic Components 
Div., Stackpole Carbon Co., St. Marys, Pa. 





ELECTRIC FURNACE SUPERVISOR 


Here a thermocouple combined with an automatic 
electronic controller, modifies the current in a reactor 
in the supply line 


H ere ? $ y our uooeeee tO the furnace 


and. regulates 


power input. 
NOW EQUIPPED WITH MOTOR DRIVE 





Suitable for spec- 
ification on sin- 
gle or three 
phase furnaces, 
the unit provides 
temperature con- 
trol based on 
thyratron tubes. 
Where line of 
furnace trans- 
former voltage 
is not correct for 


POWERSTAT Motor Driven Variable Transformers were 
pioneered by SECO. The engineers of Superior Electric 
Company -have developed the only Motor Driven Vari- 
able Transformer having the features of 

(a) Simple drive — no complicated gearing. 

(b) Precise stopping when motor is de-energized, 

eliminating hunting and overshooting. 
(c) Incorporation of a specially designed motor 


requiring no limit switches for protection 
when stalled. 


ac. supply to the 
tubes, an. anode 
transformer is 
supplied. Anoth- 
er optional fea- 
ture is a droop 
corrector for sagging temperatures caused by fluctua- 
Cad ip Babletins: tions in the rate of material feed. Line voltage is com- 
pensated. A time delay relay, overtemperature mechan- 

149 ME — POWERSTATS ism, surge suppressors, fuses, and suitable disconnect 
163 ME — Voltage Regulators devices guard against damage. Westinghouse Electric 

& Mig. Co., East Pittsburgh, Pa. 


SUPERIOR ELECTRIC CO. BETTER FLUORESCENT BALLASTS 


90 LAUREL STREET, BRISTOL, CONNECTICUT 


SUPERIOR 
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For precise, simple control of AC power with automatic 
or push-button operation specify POWERSTAT Motor 
Driven Variable Transformers. 


When these improved fluorescent lamp ballasts are in- 
| tegrated within the complete lighting unit it may be 
| expected that end-blackening due to cathode deteriora- 

tion will be presented. The units are designed to in- 
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We will work with you on any problem 
involving the use of... 





)RANKLY, up to now the Panelyte Division of the St. Regis 

Paper Company has been too busy ‘“‘growing up”’ with 
important users of our laminated plastics to take time to 
talk about our successes. Instead of broadcasting each ad- 
vance, we have quietly continued working in close coopera- 
tion with customers—producing a variety of grades of struc- 
tural laminated resinous plastics for specific applications— 
assisting in the more efficient design of parts—and molding 
and fabricating them by mass production methods. 


Through this simple—but sensible pre-Pearl Harbor method 
of operation—PANELYTE became America's largest producer 
of thermo-setting molded laminated plastic parts, serving 
the automotive, chemical, electrical and refrigerator indus- 
tries. Our ‘‘down to earth” slant on plastics and our way of 
working enabled us to step up production to meet vastly 
increased War demands. 


Because we produce a wide range of laminated plastics 
in sheets, rods and tubes (paper, fabric, wood veneers, glass 
fabric and asbestos base types), molded forms, and fabri- 
cated parts, and because we have ‘waited to see’ the 
performance record of each application, we know what 





Latics 





PANELYTE Plastics can—and cannot do. . . and our engi- 
neers base their recommendations accordingly. 


Our mass production facilities and technical information 
may prove most valuable to you if you are looking for an im- 
proved—or perhaps less expensive—structural, mechanical 
or electrical part. Our engineers will work with you on any 
problem involving the use of thermo-setting laminated plastics. 





Illustrated are some of the 2000 parts we are manufacturing for the 
aviation industry, PANELYTE, mechanical and electrical parts are used, 
also, by the Navy, Signal Corps and Direct Service Procurement. 


a 


*K PANELYTE DIVISION, ST. REGIS PAPER COMPANY... — PRE-PEARL HARBOR PRODUCER OF THERMO-SETTING MOLDED LAMINATED PLASTICS 





MASS PRODUCTION or | SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 


Sales Offices: ATLANTA, CHICAGO, DALLAS, DENVER, DETROIT, HOUSTON, KANSAS CITY, LOS ANGELES, 
MONTREAL, NEW ORLEANS, ST. LOUIS, ST. PAUL, SAN FRANCISCO, SEATTLE, TORONTO, VANCOUVER 


Experienced and reliable Fabricators in Industrial Centers from coast-to-coast 
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Kust 
Can’t Touch 
HARPER 


vr 


ARPER Fastenings resist rust, cor- 
rosion, salt laden air and other 
deep sea troubles. They’re made of non- 
ferrous and stainless alloys. Today they 
are doing Trojan duty on battle ships, 
cruisers, aircraft carriers, PT boats, land- 
ing boats, submarines and many other 
types of vessels. 


Because they are rust and corrosion 
resistant, Harper fastenings withstand 
severe conditions in the chemical, food, 
utilities and numerous other industries. 
In the proper alloys they are non-mag- 
netic, non-sparking, repeatedly remov- 
able and have other sterling properties. 


4320 STOCK ITEMS 


... of bolts, nuts, screws, washers, rivets 
and accessories in the non-ferrous and 
stainless alloys. 


THE H. M. HARPER COMPANY 


2609 Fletcher Street @ Chicago, Illinois 


BRANCH OFFICES: 45 West Broadway, New York 
City 7; 1617 Pennsylvania Bivd. Philadelphia 3; 332 I. N. 
Van Nuys Bidg., Los Angeles 14; 2nd National Bank 
Bidg., Houston 2, Texas; 800 Broadway, Cincinnati 2, 
Ohio; 739 N. Broadway, Milwaukee 2, Wis. Representa- 
tives in Principal Cities. 
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sure sufficient starting current to pre-heat the cathodes 
sufficiently. Other planned advantages are long lamp 
life, maintenance of normal voltage and wattage, con- 
stant regulation, low losses, low operating tempera- 
ture, and low noise level. Attainment of these features 
is made possible by a special design of transformer de- 
riving its properties from an air gap in the core formed 
by insertion of a non-magnetic alloy to prevent lamina- 
tion contraction and associated brass braces to prevent 
expansion. Industrial Electronics Corp., 951-963 Mc- 
Carter Highway, Newark, N. J. 


TROPICAL COIL INSULATION 


Has toxicant factor added to prevent organic attack. 
‘Six month exposure test indicates that mildew and sim- 
ilar fungi steer clear of surfaces coated with this mate- 
rial while attacking coils treated with other sealants. 
Tensile strength of the insulation is high enough that it 
can shape and seal a coil without the necessity of tap- 
ing. It dries at room temperature in 15 min. with a 
dielectric strength of 1250 volt per mil. Insl-x Co., 857 
Meeker Ave., Brooklyn, N. Y. 


0.5 MFD. AT 50,000 VOLT 


One of a complete new line of heavy duty high voltage 
units this capacitor weighs 175 lb. and stands 28 in. 
high. Built for 
continu- 
ous duty, 
working volt- 
age maximum 
is 150,000 dec. 
Construction 
is suitable for 
highest alti- 
tude opera- 
tion and use 
under the 
most humid 
climatic con- 
ditions to be 
encountered. 
The units will 
even with- 
stand being 
submerged in 
salt water. 
Terminals are 
solder sealed. Capacity of unit illustrated is 0.5 mfd. 
Industrial Condenser Corp., Chicago, IIl. 


HIGH TEMPERATURE THERMOPLASTIC 


Softens at 450 deg. F. Most similar plastics soften 
around 160 deg. F. with 280 as a top extreme. Points 
of specification can thus be those usually reserved for 
thermosetting plastics but the advantages of thermo- 
plastic ones are retained. The material has an unsual 
toughness which serves to good function where thin 
sections with strength are needed. It is particularly 
light in weight; it burns slowly; undergoes little or no 
deterioration with age; is affected slightly by sunlight; 
resists attack by oil, grease, solvents, alkalis, and weak 
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acids; machines easily; has good electrical properties ; 
and can be molded in existing equipment with minor 
modifications. Suggested uses are bearings, coil springs, 
zippers, films for packaging, and other similarities. E. 
I. du Pont de Nemours & Co., Wilmington 98, Del. 


LINEAR VOLTAGE-SPEED GENERATOR 


With an output of 2 volt per 100 rpm., accurate within 
1 per cent and corresponding within the same amount 





in either direction of rotation, this linear-characteristic 
generator offers a high level of performance. Internal 
resistance is 230 ohm and the torque required to turn 
the rotor is less than 34 oz.-in. For special low speed 
jobs, the generator can be supplied with a silver com- 
mutator and brushes instead of the customary copper 
ones. Alloy magnets provide a permanent field. Di- 
ameter of the mounting ring is 2 5/16 and the housing, 
which is of aluminum, is only 31% in. long. The entire 
device weighs no more than 20 oz. and is recommended 
for specification as a tachometer generator or a circuit 
control unit. Eastern Air Devices Inc., 314 Dean St., 
Brooklyn, N. Y. 


SPOT-PROOF TRACING CLOTH 


Has waterproof surfaces on both sides to prevent mois- 
ture and perspiration marks from appearing. Glass- 
like transparency and a new, fine-tooth surface combine 
in this tracing cloth to produce prints that are described 
as etching sharp with a rich, uniform background. 
Frederick Post Co., Box 803, Chicago, IIl. 


TANDEM RHEOSTAT 


Insulated from each other but arranged for simul- 
taneous control of separate circuits or phases, the rheo- 
stat units here 
illustrated aggre- 
gate an 8 section 
assembly. Each 
unit is of 12 in. 
diam. and rated 
1000 watt. Range 
of the line is two 
or more pads 
good for 25 to 1000 watt and 1 9/16 to 12 in. Instead 
of all passing through the same angular motion to- 
gether, arrangements can be such that separate knobs 
(Continued on p. 178) 
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NOW, a single book—indexed for easy reference 
—can take the place of separate handbooks 
and bulletins for identifying and ordering 
most G-E renewal parts needed to keep 
your equipment in operation. With this 
book, you’ll find it easier to order genuine 
G-E parts by catalog number ~-saving 
time all along the line. 


For your copy, just mail the coupon. Even 


ed 8 FEW AGO Aen wa ene 


R FA DY! Simplified Catalog 


of G-E Renewal Parts 


HELPS GET PARTS FASTER 





though you don’t need it now, it may save 
precious hours in an emergency. General 
Electric Company, Schenectady, N. Y. 
















General Electric Co., Section TT 750-220 
Schenectady, N. Y. 


Yes, I want a copy of your new 96-page catalog 
“‘Renewal Parts and Supplies (GEA-638)"’ to help 
simplify ordering of genuine G-E parts. 


Name 


Company 
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MOTORS, What They Will Do, 

















That the engineer-designer may be well- tisers. Revised frequently, this two-way table 
informed in regard to those types, forms and permits rapid reference to either motors or 
sizes of electric motors which he may specify manufacturers. 

for integration within his wartime product, To use, merely select the basic character of 
ELECTRICAL MANUFACTURING offers this the performance desired (from the various 
tabulation of the motor offerings of its adver- classifications and sub-classifications ) with due 
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Available Types, Who Makes Them. 


regard for the realities of the to-be-available of applicable WPB restrictions upon both 

energy supply (as covered primarily by the motors and controls; see “Standard Motors 

A, B, C, D and E key letters). Relate all other and Controls Will Take Stepped-Up Loadings” 

desired features and the makers who supply (Elec. Mfg. Nov. 1942, p. 40) and “Motor 

such components can instantly be identified. Starters For The Wartime Product” (March 
Specifiers should have a working knowledge 1943, p. 85). 






















































































































































































































































































































































































































g 3 2 § 5 = S S § Z a 
. £ OQ ~ . - : 3 a - = : 
Sysl/2 i sleis| se] el] e/Slale> | |slelsle latsle sls 
o/Sl2 | slesis| ¢ | 2] Zl] elelé | es SC lsis [esiSlé| ¢ |g 
S|8\% = |o°] 8 3 . P = || & g | w = ‘5 =| gla] 3 ac 
BIS | @légli a] & § § | R\o vo | els > fel5|2| & | a 
a = Eg) & S > ain cae 2 5) a. S 8 Bsc} © |B be ©; 
sigsis.| 3 |sal ¢ 5 _ So i $ =. 3 _ =< 5 &. 2) oe he g a< 
Blelas} £1F) 2) 3 | 2 | 1] )8)48| 4 1] 2) de) FE] ss [eas l8] & | 30 
eleise| sis | es] € = 4/8/12} 3°! 3s | &| & Teint © ie 
aim) so m it ba = fo) = & | Al we = DH n D D = >is = = 
Al [LAT | |. |. | |e 1G) | ee). ree 8 ee 
__| A | ABC| ABC/ AB | ABC| ABCE | ABCE|ACDE| ABC|C |__| ABCD|ACD|ACD| GD | ABC | B | | A_ a 
__|__|_B | BC |B ABC) ABCE| B_|_—+| ABC/C | BCR | ABC | ___ ABCE| B |AB) ABCE 
ee ee ee i ee ee ee ___|____|_BCE | B |B |__| ABC 
A | A | ABC AB | ABC| ABC | ABC |_| ABC|C | BCE| ABC | A |_D || ABCE| B |AB| A 
OB B AB om AB A ue eed 
a AC | ABC ACDE| AC |C| BCE | ABCD ACD “BCE | Bi | _ 
ABC} C |__| AB Cc |__| BC | ABC i 2. ee en 
__|__|_A_|_B |AB| AB] AB | ABC AB| | B AB | A | ACD B |B |B 
ft 2 ee ‘AB | AB B |_| _B | ABC fe ee 
__|__| AB” ABC|C__| ABC | ACDE ‘C;\ BC | BCD] A | D_| CD | ABC| B| | _ 
A |__| ABC] ABC ABC| ABC | ABCE | ACDE| ABC) C | BCE |ABCD| CD |_D_|ACD| BCE |_B | AB] _ 
i A_ V a A ee kee 
nt cis aid ae altace lai 
tL ae A | A A ss A ie | 
ee A A A A |_| A So eM ace 
|__| ACT _ C_|ACDE| || _C_ | ACcD_ Fe oe ees ee 
=e eR A A A |_| ol eae 
_|_|_A_|_A A A _A |_| A Cs A 
eae A a SE ee A 
ae B B a B BE \ BE |B|B|_ BE 
ee B . ea B 
A/A as A i A ad A 
__|__| AB ave = a B Be B 
il Ltcsne Belen a teieid i B B B B Sia 2 Se 
adi tesdealie aan B pd OD a aiill en ceelaeaie 
_B |B B 
nd eee | B 
_B_ heiciliiaiaddisas Diana 
al. 








———SS | — | ———S| — «SVs —_—__]||—_— | me “re !$ qqwur | |_|; | -— 
— |—— | —— | | | | | | | | | | | | | | | | 


— | —} —__ | | | | ee | | | | | | | | | | | | 


cm re fe ee | cere | eee [ecm fee | ee | ee [ef | ee | ee ere | | es | ee nee | cs 
— | —— |] — | — | | | | | | | | | | | | | | | | | 
— | ——| |) | | | | | | | | | | | | | | | | | 


ABC) AC ABC 


——|$ | ——— | ————_ | ——— | | | | | | | | | | | | | | | 











ABCDE 













B ABC 
__|__| ABC|ABC |__| ABC) ABCE|"ABC™|"__| ABC| C | BCE | ABCD | ACD) ACD |__| |_| | ABC | ABCE| ABCD _ 
AB_|ACDE cD 








| $$ —_ | ——_ 
——_ | —_—_ | —_ |——_—_ |__| —_ S-_ | ——S- —= | ——_ | _ | — | —___— —— | — 





ABCDE 


— | — | ——_. | ————_ | ——_ |_| | ss | — | S| eS  , S | ——_  — FF 












BC 
“K\_|-X|ABC |" | ABCE "ABC || || |B ACD "ACD | ACD | ABCE |B ||| ABC |" ABCE™ 


ABCE 


ABCE Cc 


——— | ———— | ——_— | ————_ | Ss | SS | |__| oe I —  _ || _ | | ——- | - 





—. | —_—_ | —_—_—_ | ————————__| —_—_ —————S.- | ———_ | |__| | | ——_ | ——_ | 
— | —_ | —<—S | ——_ | —_- - | ————_ | S|] SS |__| | | _——|—— |__| | | 


beeeeiimiaedl —————_ | —__— 
—.S | ———_ | —— | —_ | — | | ee ee Sh ee _—S 


ELECTRICAL MANUFACTURING, October 1943 .. . 175 










































The greater the need 


... the greater the need for 


ARKWRIGHT TRACING CLOTHS! 


How can you make sure the important drawings you're 
working on at this moment will blueprint as satisfactor- 
ily three or four years from now as they do today? By 
using Arkwright Tracing Cloths! For, as any experi- 
enced draftsman will tell you, Arkwright Tracing Cloths 
won't tear or fray no matter how often they’re blue- 
printed. Nor will they become brittle or opaque with 
age. Use Arkwright-—it pays! Arkwright Finishing 
Company, Providence, R. I. 








TRACING CLOTHS 
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WASHINGTON SAYS— 


(Continued from p. 111) 





mission is a system which will affect about 45 stations 
in operation and all future licensees. FCC has a list 
of 4000 or so available four-letter calls from which 
the FM operators will be supplied. Or, if the operator 
of a standard AM broadcaster with an associated FM 
station wishes, he may use his regular call with the 
suffix “FM” added. 


MATERIAL ALLOTMENTS. Use of the quarterly 
identification symbol in connection with the placement 
of orders under CMP procedure has been clarified 
through the issuance of Interpretation 14 of CMP 
Regulation No. 1 by the War Production Board. Quar- 
terly identification need not be shown in placing orders 
for Class B product components or other production 
materials (except controlled ones). 
identification, 


For example, the 
“Preference Rating AA-1, Allotment 
Number W-1” is sufficient for the placement of an 
order for a Class B product. Allotment numbers how- 
ever, must be shown on all orders placed with refer- 
ence ratings under CMP, even though the quarterly 
identification is not required. Applications for con- 
trolled materials must include a Claimant Agency pat- 
tern and manufacturers will be unable to indicate it 
unless allotment numbers are placed on orders. For 
example, a Class B product producer would be re- 
quired to indicate that he was producing 50 per cent 
of his products for the Army, 25 per cent for the Navy, 
20 per cent for Lend-Lease and 5 per cent for Civilian 
Supply, if such was the case. Identification (3043, 
4043, etc.) indicates the quarter for which an allot- 
ment is valid and must be indicated (1) on all author- 
ized controlled material orders, except those being pur- 
chased under a blanket symbol such as MRO and SO, 
and (2) on all allotments. The identification, when it is 
required, must immediately follow the abbreviated al- 
lotment number—for example, W-1-3043. 


NEED FOR DRAFTSMEN. Over a _ hundred 
draftsmen are being sought by the U. S. Civil Service 
Commission for work necessary to prosecution of the 
war. Entrance salaries range from $1,752 to $3,163 a 
year, including pay for the 8 hours of overtime incor- 
porated in the 48-hour Federal workweek. Drajts- 
men of all types are needed, particularly ship, electrical, 
mechanical draftsmen, and topographic draftsmen. 
Agencies needing these types of personnel in the great- 
est numbers are the several bureaus of the Navy De- 
partment, the Coast and Geodetic Survey of the De- 
partment of Commerce, and the Geologicai Survey of 
the Department of the Interior. The Treasury Depart- 
ment and the War Production Board utilize statistical 
draftsmen. Qualified engineering draftsmen in anv 
held are urged to apply. Women are especially de- 
sired. The shortage of draftsmen is greatest in Wash- 
ington, D. C. However, they are also needed in all 
parts of the United States as well as its territories and 
possessions. Persons now using their highest skills 
in war work should not apply. Federal appointments 
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FREE FOR YOUR ASKING. A Sample Card of Varnished Tubings; samples to fit sizes from 





B&S wire 20 (.032") to 20 (.325')...a Wal! Chart with quick easy to read reference tables 

PIM aaa es a eae ML Me a 

= ematical tables, tap drill sizes, standards of varnished tubing sizes... Wax and Compound 

Uy Guide Book and the M-R Book of Electrical Insulations. 
oe ALL ARE FREE FOR YOUR ASKING .. WRITE FOR THEM ON YOUR LETTERHEAD 
aA MITCHELL-RAND INSULATION COMPANY, INC. 
SE 

51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 





Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fiberglas Saturated Sleeving and Varnished Tubing 
EEOC iT Mie) lee  eog aig te tt Me LL Pe Toa Me aL ae eee 

Cable Filling and Pothead Compounds bora Mee eM ee Extruded Plastic Tubing 

erat ee ey 1a les tes ee dT CUT T Meer) tel een eel 

Or Se eer ir Insulating Varnishes of all types et a he a ee 
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CULLMAN 
SPEED REDUCER 


CATALOG 
ON REQUEST 
lg to 15 H. P. 


MOTOR EASILY MOUNTED 


The adjustable base of the Cullman 
Reducer makes it easy to align the mo- 
tor. In case of motor trouble a spare 
can be installed immediately. 


CULLMAN WHEEL CO., 1352-E Altgeld St., Chicago, 14, III. 


materials. All 
x jobs find their 
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are made in accordance with War Manpower Com- 
mission policies and employment stabilization plans. 
Interested persons can secure Announcement 283 and 
application forms from first- and second-class post of- 
fices; from Civil Service regional offices in regional 
headquarters’ cities; or from the U. S. Civil Service 
Commission. 


CAST PHENOLIC RESIN SUPPLY. In order 
to alleviate the extreme hardship which has existed for 
many months on the part of a number of cast resin 
fabricators and users, an allocation of several civilian 
items having utilitarian value was made against our 
raw material availability for July and August by WPB. 
Articles which are readily substitutable with more 
available materials were denied. The raw material out- 
look does not seem to hold any probability of additional 
allocation to such usages during the next 90 to 120 
days as WPB-scheduled. 





NEW MATERIALS AND PARTS 





Continued from p.172 


operate concentric shafts for specification points where 
panel space is to be conserved or where one rheostat 
is to be used as a vernier on another. Either the front 
or back section can consist of several units. Taper 
windings are available and the tandem gangs can have 
the standard range of resistance value. Ohmite Mfg. 
Co., 4835 Flournoy St., Chicago 44, Ill. 


ALL-PURPOSE DC. SOLENOID 


Produced by an assembly method which permits the 
realization of required specifications without the ex- 





MOCEL 25-TS-1 MODEL 60-48 - DC MODEL 2-06-1 
25 LBS~ 374" STROFE 60 LBS- Vit" STROKE 2 \85.~ 1716" STROKE 
WSTANT DUTY HArde¥ CONT. DUTY iaactay neat | ae 
# 3@ 


WEIGHT 2-146 URS WEIGHT 2 UBS. 





MODEL So-12- OC MODEL 60-18-1 
3OLBS~1/8* STRORE 60 LBS. -3.16" STRORE 
CONT. OUTY i/SAt4¥ INSTAKT OUTY Ga.-26¥ INSTANT DUTY 8-1/2a-26¥. 

WRIGHT ils WEIGHT 4 LBS. WEIGHT Mi/2L8S 





pense and delay of special tools and set-ups. Manu- 
facturer recommends units so fabricated as being prefer- 
able to a standardized line of stock solenoids in view 
of the fact that uses generally entail special features 
which require modifications. An eye has been kept 
on ruggedness and resistance to vibration and shock in 
the general design of the resulting units. Plunger guides 
are so made as to seal the windings from penetration 
even by hydraulic fluids at high pressures. Rolled 
housing edges make for a good magnetic joint. Double- 
wound units serve where the circuit must be held closed 
Coxtinued on p. 216) 



































BOMBS AWAY OVER TARGETS FARTHER AWAY 


hanks to the developmentof jettison gas tanks made 

of lightweight, strong National Vulcanized Fibre, 
our army planes get increased gas loads, providing 
wider flying range . . . our aviators are able to carry the 
fight farther away . . . are able to ferry planes longer 
distances. This use of National Vulcanized Fibre is 
typical of the war work of our company ... supplying 
materials for everything that “flies, floats or shoots.” 


NATIONAL VULCANIZED FIBRE CO. 


Waa ae WILMINGTON DELAWARE 
WA Ce Lb at Mall) Oe) ) Offices in Principal Cities 
auxiliary gas tanks are hooked beneath the 
wings or fuselage of a plane. When empty, 
Mh lMe leeds) slo RcoMe-te (4 lm ea 


Produced in sizes, 50 to 250 gallons capacity. 


osed 


“Photo by permission of U. S$. Army. Air Forces 
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ENCLOSED GEARED-HEAD MOTORS 


S50 2.f..m. tol revolution in7 hows 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
Write for any gear ratio from 7.2/1 up to 1,098,632/1 can be 
Data and furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 


STROM steet BALLS 


NOW AT WAR—LATER IN PEACE 


Strom Metal Balls are now 
being used in the instru- 
ments of war. But in the 
peace to come, they will 
again be dedicated to 
the building of a better 
brighter world. 


Largest independent and exclusive Metal Ball Manufacturer. 


STEEL BALL CO. 


1850 South 54th Avenue « Cicero, Illinois 
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RESISTOR FORMS 


(Continued from p. 108) 


special category but, in the not too distant future, it 
will take its place in the standard line as the demand 
for such units grows. 

Even though wire-wound resistors find an important 
use as small wattage, precision units they also are 
important in power applications where wattage, and 
size are increased. In any resistor the size and wat- 
tage for a given resistance are dependent upon the 
amount of heat that can be dissipated. Heat can be 
removed from the resistor by conduction, convection, 
and radiation. If the resistance wire is uncoated and 
suspended in air all the cooling is obtained by radia- 
tion and convection. However, as the wire is coiled to 
reduce the size of the resistor, the effective radiating 
surface of the wire is reduced so the temperature of 
the resistor increases for the same current flowing 
through it. Efforts have long been made to help the 
radiant cooling with conduction. What has been de- 
sired is a material, not a conductor of electricity, but 
which will conduct heat from the resistance wire em- 
bedded in it more readily than air or protect the wire 
from oxidization so it can be operated safely at a high 
temperature. Vitreous enamels and cements meet this 
requirement so it is possible to make a compact wire- 
wound resistor, insulated with these materials. 

There are two different methods of making wire- 
wound resistors. In the first the uninsulated wire is 
wound on a base and then insulated, whereas in the 
second the insulation is applied directly to the wire. 
In one application of the first method the resistance 
wire is wound on a refractory base and the terminal 
connections are assembled to the wire. The base, wire, 
and terminals then are covered with a powdered enamel 
and fired at red heat. This produces a glassy, vitreous 
enameled coating fused tightly to the wire so that there 
are no dead air pockets nor occluded gases which will 
tend to prevent conduction of heat generated in the 
wire to the outside of the resistor and radiation to the 
surrounding air. Vitreous enamel not only keeps the 
wire cooler by removing the generated heat rapidly 
but it also increases the radiating surface so increasing 
the cooling effect. 

Another application of the first method of manufac- 
ture of the wire-wound resistor involves cement to in- 
sulate the coil after winding. Use of cement instead 
of vitreous enamel permits greater flexibility in the 
production of special coats to meet specific problems. 
As an example, one company has available three dif- 
ferent coats. The first, consisting of an inorganic 
cement, permits the resistor to operate at the rating as 
determined by the standards of AIEE and Nema (250 
deg. C. rise at the hottest spot when suspended in free 
air) and is designed for relatively low range, high 
temperature requirements. If organic material is added 
to the cement a 250 deg. C. rise can no longer be met 
so that, in effect, the rating of the resistor is reduced 
to 40 per cent of the original value. But this cement 
gives greater protection against humidity at a reason- 
able cost than is furnished by the inorganic cement. 
The third coat available also contains organic ingredi- 


“Photo by 


“Photo by permission of U. S. Army. Air Forces Photo by U.S. Army Air Forces 
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FOR MAGNET WIRE THAT MUST 
MEET SPECIFICATIONS 


ALL THE WAY- 






® When you specify WINCO magnet wire, 


there’s one thing of which you can be certain: 


Every inch of the delivered product will be 
found uniformly accurate and free from variation. 


It will have the required electrical properties, flexi- 


ata eas 
aR 
Modern wire making methods, mercury process tests Saha aD 


bility, tensile strength, laying speed, etc. 


and exacting WINCO supervision, guarantee that any ee 
order for magnet wire products, whether it be for a MIR aaa 
single spool or a million pounds, must meet specifications aad iaiioea 
all the way. ST ata) 

If you have a magnet wire problem of any nature COTTON COVERED 
our engineers and complete facilities are at your disposal. aS ata 


Send product blue prints or specifications for our recom- ES a ata 
mendations. Or if you wish samples for test, we will be PAS ee 
glad to cooperate. gH OR ta 


WINSTED DIVISION 


WINSTED ee 
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PERFORMANCE AGAINST 
HEAT AND COLD — 


Acme compound filled transformers can 
successfully withstand a wide range of 
temperature variation. Acme 417 com- 
pound is entirely free from parrafin. Has 
a low expansion and contraction factor; 
high thermo conductivity; forms a perfect 
seal. Acme engineered transformers with 
417 compound may be the answer to your 
problem. Write. 


THE ACME ELECTRIC & MFG. CO. 
35 Water St. © «© «© «+ Cuba, N.Y. 


*% % ~~ THE HILLIARD 


SINGLE REVOLUTION 


ee 


WV herever extremely accurate control of intermittent ma- 
chine operation is essential the Hilliard Single Revolution 
Clutch is unequalled. Its accuracy has won for it the accep- 


tance of Industry for cutting, punching and packaging 


operations. 


p vay! THE 


T 
4c WRITE HILLIARD 
For information that will help CORPORATION 


you to adapt this clutch to your 106 W. Fourth St. 
ELMIRA, N.Y. 


needs. 
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ents so that only 40 per cent of the rating can be used, 
but this coat, though more expensive than the second, 
will protect the resistor against the worst conditions of 
humidity encountered. This flexibility is extremely 
desirable today because of the ever-changing require- 
ments imposed on electrical devices by the armed forces. 

In the second method of manufacture of wire-wound 
resistors the insulation is applied directly to the wire 
before winding. This procedure imposes the addi- 
tional requirement on the insulation that it be flexible 
enough to permit coiling and also tough enough to 
withstand any abrasion incident to the operation. In 
the process of manufacture, the insulation actually is 
sintered onto the wire continuously at 1000 deg. C. 
This procedure permits the winding of insulated re- 
sistance wire, turn against turn and layer on layer 
without any separation. Hence the space factor will 
be improved and also the danger of turns being shorted 
out reduced to a minimum. The resistor is covered 
with a ceramic sleeve to complete the assembly. 


NON-INDUCTIVE TYPES 


IRE used in wire-wound resistors has a low 

temperature coefficient of resistance so the 
change of resistance with load will be slight. How- 
ever, for accurate work, this variation in resistance 
with temperature cannot be ignored. Also, wire- 
wound resistors can be wound inductively or non- 
inductively, but the distributed capacitance cannot be 
eliminated completely even though it can be reduced 
materially if care is exercised. To produce a non- 
inductive wire-wound unit, the resistor must be wound 
so that half the turns are carrving current flowing in 
the opposite direction from the current in the remain- 
ing turns. Then the magnetic field produced by one 
turn will be canceled by that of the other so eliminat 
ing the inductive effect. Three methods of manufac- 
ture are employed to produce non-inductive wire- 
wound resistors. In the first the coil is made up ot 
pairs of small individual coils or pancakes connected so 
the direction of winding in adjacent coils is reversed. 
This construction is satisfactory at the lower frequen- 
cies but, at the higher frequencies, the inductive effect 
is not completely eliminated because of the finite space 
between turns carrying current in opposite directions. 
Inductive effect can be nullified better by using a multi- 
layer winding in which the direction of winding 1s 
reversed in each laver so placing the turns carrying 
current in opposite directions in proximity. 

A third method of producing a non-inductive coil is 
to double the wire on itself before winding and then 
wind the double strand in one operation. This method 
causes adjacent turns to carry current in opposite direc- 
tions nullifying the magnetic fields produced. Because 
of the distributed capacitance in non-inductive resistors 
they have a declining impedance with frequency. 

Wire-wound resistors are usually wound on a cir- 
cular core and can be obtained with tinned lead wires, 
soldering lugs, ferrules for mounting in clips, screw 
shells, or special terminals on request. Smaller sizes 
are supported by the connecting wires whereas larger 
ones are supported by mountings separate from the 
terminals involved. 

Flat wire-wound resistors, both inductively and non- 
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Keeping electrical apparatus on the 
job for uninterrupted war production 
is largely a matter of protecting the 
equipment with the right insulating 
materials. The What, Where, When 
and Why of electrical insulation is 
contained in this new G-E catalog. A 
sample page is reproduced to give you 
an idea of the kind of data available 


on characteristics and applications. 


As a guide in selecting the right 
insulating material for every job, this 
new catalog will prove invaluable. 
You can gauge its completeness by 
checking the index page on the left. 
G-E offers a complete line of insu- 


lating materials. 


Mail the coupon for your copy. 


Section M1032-12 

Appliance and Merchandise Dept. 
General Electric Company 
Bridgeport, Conn. 


Gentlemen: Please mail me your new Insulating Ma- 
terials Catalog. 


GENERAL {&@ ELECTRIC 














ELECTRICAL APPARATUS 
For Uninterrupted 
War Production 
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PECIAL HEADS, special SHOULDERS, 

special LENGTHS, special THREADS, 

special POINTS—made to your order— 
cold forged for economy of METALS, 
LABOR, TIME and MONEY. 


Precision made the cold forged way—without 
loss of quality, torque, or tensile strength, and 
to the tolerances required. All supplementary 
operations, such as DRILLING, SLOTTING 
and KNURLING. All metals and finishes. 


Your “Specials’’ May Be 
Our Stock Items 


We have hundreds of special fasteners in 
stock, originally designed for our customers, 
which we regard as ‘regulars’. From these 
you may be able to select some that meet your 
own special requirements, without special 
tool or die casts. 


Plastic inserts Welding Screws Hook Bolts 
Collar Studs Contact Points Spade Bolts 
Eye Bolts Shoulder Screws Knurled Rivets 
Hinge Pins TerminalPins Captive Screws 


it's Faster to Telephone 
Call WHitehall 4680 


MANUFACTURERS 
SCREW PRODUCTS 


212 West Hubbard Street 
Chicago 10, Illinois 


POM fe 
mae FG, 
of the New 
STRONGHOLD 
SOCIAL SECURITY 
CALCULATOR 
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inductively wound, are also available. They are usually 
furnished with a metal mounting strap extending the 
length of the resistor. This construction permits dis- 
sipation of heat from the resistor, particularly when it 
is mounted on a metal plate. With such construction 
it is possible to use a resistor of one-third the wattage 
needed in the tubular form—so reducing the size of 
the resistor materially. Flat wire-wound resistors are 
made by employing the same construction used in the 
tubular ones, except that the ceramic core is of rec- 
tangular cross section, or by winding the resistance 
wire on a mica card and then fitting the card between 
two sheets of mica, the three being anchored by two 
eyelets which are used for mounting holes. The mica 
card construction also produces a wire-wound resistor x 
capable of handling heavy currents and occupying 
little space. 

Non-inductive, flat, wire-wound resistors are also 
available. In this construction the wire is not wound 
in a spiral around the flat insulator but, instead, is 
disposed so that the inductance and distributed capac- 
itance of the resistor will be a minimum for a power 
resistor. Wire and insulator are covered with vitreous 
enamel after winding to insulate the resistor com- 
pletely. Wire-wound resistors for power specification 
are available in sizes up to 240 watt and resistance up 


to 340,000 ohm. 
FOR HIGH THERMAL CAPACITY 


DGEWISE wound resistors can be used where 

heat-handling capacity is needed. These resistors 
are made by using a ribbon instead of a round wire 
and winding the ribbon on edge on a refractory tube. 
Heavy terminals are brazed to the ends of the resistance 
ribbon and the whole unit is covered with vitreous 
enamel. Another, lighter weight construction consists 
of two steel punchings spaced with a refractory insula- 
tor. Fired alumina cleats space the edgewise resistor 
ribbon from the steel supports. Construction is quite 
open, permitting free circulation of air—so increasing 
the rating. The unit is light but strong. 

Another type of edgewise resistor permits free cir- 
culation of air by a construction in which the resist- 
ance ribbon is formed in a zig-zag fashion between 
two porcelain spacers which, in turn, are mounted in a 
steel frame. 

Resistance ribbon used in edgewise resistors is 
usually stainless steel, chrome-nickel, or copper-nickel 
alloy. Such materials have good corrosion, vibration, 
and shock resistant qualities. Since edgewise-wound 
resistors are classed as “bare” by Nema and UL, they 
are permitted a temperature rise of 350 deg. C. under 
normal load. Edgewise wound resistors have large 
overload capacity so that they are suited for specifica- 
tion points which require high current-carrying capac- 
ity at relatively low resistance value. These range 
from 0.06 to 22 ohm, while ratings go from 1 to 1000 
watt with 1000 per cent overload capacity. These units, 
along with the flat-type resistors, lend themselves nicely 
to multiple operation so the capacity can be increased ac- 
cordingly. 

Here again, however, care must be exercised in instal- 
lations using resistors in parallel to be sure the resistors 
are matched. Since currents in the various parallel 
paths produced when resistors are mounted in multi- 
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How to save paint- 


with an RCA Electron Tube 


PPVHE ELECTRON TUBE, it has been 

| said, can do more amazing things 
than any other device yet created by 
man. 


And we don’t mean the wild-eyed, 
sleight-of-hand sort of thing so many 
people have in mind when they talk 
about “The World of Tomorrow.” 


We mean cold, hard, practical 
things—like saving a manufacturer 
time and money 


after-tomorrow! 





today, not day- 


Take yourself, for instance. Ten to 
one you're in the business of making 
(or selling, or financing) a mass-pro- 
duction item that has to be painted 
hefore it goes on sale. So naturally 
you want to get the most out of the 
paint you’re paying for each month. 
That’s where an RCA Electron Tube 


can help you! 


Photo below shows a device we our- 
selves are using to save money in 
painting RCA metal tubes. A con- 
veyor carries the unpainted tubes in 
front of two spray guns and on into 
the baking oven. A control mecha- 


RCA ELEC 





nism, built around an_ electronic 
switch, makes certain that the guns 
spray each tube completely but with- 
hold the spray if, as occasionally 
happens. two or more successive tubes 
are missing from their sockets. 


An RCA Electron Tube is used to 
control this operation in the manu- 
facture of tubes. And it may be that 
RCA can supply your engineers with 
information about tubes that will en- 
able them to design equipment to 
perform some required job faster, 
better, cheaper, or more safely than 
you are now doing it. 


For, just as the Magic Brain of all 
electronic equipment is a tube, so 
the fountain-head of modern electron 
tube development is RCA, 


A copy of our booklet 
Electrons in Action at RCA 
is yours for the asking. Sim- 
ply write Room 444, address 
below. 





TUNE IN “WHAT’S NEW?” 


RCA’s great new show, Saturday 


nights, 7 to 8, E.W.T., Blue Network. 





The Magic Brain that operates this device is 
an RCA Electron Tube—Type Number 2050. 
By seeing to it that a minimum amount of 
paint was wasted against non-existent tubes, 
it justified the entire cost of installation in 
a very short period of time. 


TRON TUBES 


RCA Victor Division ¢ RADIO CORPORATION OF AMERICA « Camden, N. J. 


To Meet Your 
Specifications 


PERFORMANCE is the real measure of success in 
winning the war, just as it will be in the post-war 
world. New and better ideas— production economies 
—speed—all depend upon inherent skill and high 
precision ... For many years our flexible organi- 
zation has taken pride in doing a good job for pur- 
chasers of small motors. And we can help in creating 
and designing, when such service is needed. Please 


make a note of Alliance and get in touch with us. 


ALLIANCE DYNAMOTORS 


Built with greatest precision and 
“know how” for low ripple — high 
efficiency —low drain and a minimum 
of commutation transients. High 
production here retains to 

the highest degree all the 
“criticals’’ which are so 
important in airborne 
power sources. 


ALLIANCE D.C. MOTORS 


Incorporate precision tolerances 
throughout. Light weight—high 
efficiency — compactness. An 
achievement in small size and 
in powert-to-weight ratio. Care- 
ful attention has been given to 
distribution of losses as well as 
their reduction to a minimum. 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 


ee ee 
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ple are inversely proportional to their impedance the 
current will divide equally and the same amount flow 
through each unit only when the impedances are ex- 
actly equal. For most power applications, inductance 
and distributed capacitance can be neglected but indi- 
vidual resistances must be the same. 

Open type, edgewise-wound resistors were the direct 
outgrowth of the need for power resistors on traveling 
cranes, portable equipment, steel mill auxiliaries, and 
the like—where shock and vibration are encountered. 
The same function is performed by the father of all 
resistors, the cast iron grid on those applications where 
shock, vibration, and corrosion are not encountered. 
Grids are made of special materials for some of these 
adverse conditions but more commonly the edgewise 
wound resistor is used. 


WHEN FLEXIBILITY COUNTS 


LEXIBLE, wire-wound resistors are also avail- 

able. These units consist of an asbestos core on 
which resistance wire is wound, the whole being cov- 
ered with glass fiber insulation producing an extremely 
flexible unit which can be operated at temperatures as 
high as 1000 deg. F. without failure. The resistance 
values vary from 14 to 750 ohm per inch. Varying 
the length produces almost any resistance value. They 
can be made 500 ft. long but are available commercially 
up to 2000 ohm and up to 2 watt with pigtail connec- 
tions. Units are capable of withstanding 300 per cent 
overload without breakdown. 

Flexible resistors of lower specific resistance and 
wattage for heating pads, blankets, and reducing line 
voltage to special apparatus also are available. Heat- 
ing element wire consists of a single resistance alloy 
wire wound on an asbestos cord and covered with 
asbestos. The free air rating of this cord is 5 watt 
per ft. and resistance values range from 23 to 60 ohm 
per ft. Wattage is reduced from 5 to 1.5 when the 
wire is enclosed. 

Cords used for reducing line voltage to that needed 
for special apparatus consist of two or three conductors. 
The two-conductor cord consists of one insulated cop- 
per wire and one flexible resistor wound on an as- 
bestos cord insulated with asbestos. The three-con- 
ductor cord consists of one copper wire with two re- 
sistor elements. 

Among new ideas in the art, woven grid-type re- 
sistors are finding a certain degree of usefulness at 
points where it is desirable to dissipate heat in a spe- 
cific pattern. The units come in square, rectangular, 
cone-shaped, and semi-circular sheets with a maximum 
width of 32 in. and no length limitation whatsoever. 
They are easily bent into shape as required and they 
retain the form in use. The grids are made with taps 
as specified and with a selvage as wide as wanted, 
punched for mounting. They can be procured with 
refractory envelopes which raise their bare working 
temperature from 800 deg. F. to a greater maximum. 
Power density runs to 7 watt per sq. in. 

Another recent development is the use of electrically 
conductive rubber as a resistance element. Strips of 
the flexible material are serving in flying suits to warm 
aviators, on airplane propellers to melt ice, and in 
various other ways. Few uses involve precision cir- 
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1 Mounting enemy plane crack-ups result from ... 
- 





2 . -. the superior equipment and 
* American pilots. 












shooting ability of 





3 One equipment requirement is an ample supply of strong. 4 To meet this demand. looms for weaving the belts were 


* well-made ammunition belts to feed the bullets through 


the guns. 


* speeded up and the motors operating the looms were 


frequently overloaded. 


What one man and 40 loom-motors did about it 


To quote from the Plant Superintend- 
ent’s letter: 
“Early in 1942, we installed 40 new 
narrow-fabric looms, individually 


driven by glass-wound motors .. . 


“Since the installation of the looms, 
we have overloaded them to step up pro- 
duction, but this has had no adverse 
effect on the motors whatever. We are 
very pleased with their performance, 
and they certainly are neat and com- 
pact. Believe me, all motors purchased 
for my division will be glass-wound 
motors in the future.” (1) 

The glass in these motors is Fiberglas* 
Electrical Insulation. 

This insulation can withstand frequent 
overloading . . . just one of the reasons 
why design engineers, plant superintend- 


(1) Name on request. 


ents, and maintenance men are using 
increasing amounts of Fiberglas for im- 
portant wartime applications. 

They are using the low space factor 
of Fiberglas to make smaller, lighter, 
more compact equipment. They are skil- 
fully combining it with suitable impreg- 
nants to take advantage of its great re- 
sistance to moisture, acids, corrosive va- 
pors, and other causes of insulation 
breakdowns. 


Used by Services 


The Army and Navy have also recog- 
nized these qualities of 
Fiberglas and are finding 
increasing uses for it in the 
important fighting equip- 
ment—from battle ships 


to airplanes. 






ELECTRICAL 





Since these vital Army and Navy re- 
quirements come first, even the con- 
stantly increasing production of Fiber- 
glas electrical insulation is sometimes 
strained. But there is still enough to take 
care of those jobs where Fiberglas is the 
only suitable material. 

Ask your electrical distributor for tech- 
nical data on Fiberglas and its avail- 
ability for your war use. Or write: Owens- 
Corning Fiberglas Corporation, Toledo, 
Ohio. In Canada, Fiberglas Canada, Ltd., 
Oshawa, Ontario. 


FIiBERGLAS 


*T. M. Reg. U.S. Pat. ¢ 





ELECTRICAL INSULATIONS 
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TOLERANCE 


The close tolerances regularly built 
into McGILL “Solidend’” MULT/IROL 
Full Type roller bearings are the re- 
sult of painstaking McGILL manufac- 
turing standards. Each fabricating 
operation is followed by a rigid in- 
spection which sces to it that these 
close tolerances are maintained. 


| 


Use your Priority to secure McGILL 
“Solidend” superiority. 


MSGILL a 


BEARING DIVISION — 1050 N. Lafayette St. 


COMPACT IN SIZE 
OUTSTANDING IN PERFORMANCE 


ideal for communications equipment of all kinds, 


adio equipment, aircraft equipment and other essen- 


applications. Available in both AC and DC types. 


WRITE FOR NEW DESCRIPTIVE CATALOG 


e wee ater ield 


Princeton,Indtana 


‘dete pk os ee Se Se 
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cuit resistors. Manufacturing control is not close 
enough to guarantee extreme accuracy but the poten- 
tialities both for improved processes of compounding 
and for more widespread specification are inherent in 
the material. Presently it runs somewhere in the range 
of 100 to 200 ohm per cc. in one of the typical uses 
which dissipates about 1 watt per sq. in. from a strip 
'g-in. thick by 2-in. wide. 

Wire-wound resistors on tubular cores are available 
with intermediate taps as well as end terminals. These 
terminal connections are added before the whole is 
insulated with vitreous enamel or cement. However, 
in many instances it is more desirable to make the 
intermediate taps adjustable so that they can _ be 
changed in the installation. When this is done a strip 
of the resistor is left uncovered and one or more metal 
terminal straps clamp on the bare resistance wire by 
means of a screw. This type of resistor is adjustable 
but is not suited for those applications where adjust- 
ment must be made frequently because each change 
entails the loosening and tightening of the terminal 
screw and is therefore cumbersome. 

For laboratory uses, where constant adjustment of 
resistance is needed, the tubular sliding contact rheostat 
is used. Wire, which is copper-nickel alloy, is oxi- 
dized and wound on a glazed porcelain tube. Resist- 
ance is varied by moving a slider along the length of 
the coil to vary the number of turns of resistance wire 
in the circuit. Rheostats are usually wound induc- 
tively but they are available with non-inductive wind- 
ings. There are various special drives and covers for 
the tubular rheostats but basically their functions are 
the same. 

Since the tubular rheostat varies the resistance by 
jumping from one turn to the next, theoretically it is 
impossible to obtain a smooth variation of resistance. 
For those places where a continuous variation is needed 
the carbon pile rheostat is used. It consists of a num- 
ber of carbon disks which can be compressed one upon 
the other by means of a screw. Since the overall re- 
sistance of the stack of disks varies inversely as the 
pressure, a smooth curve for resistance change charac- 
teristics is obtained. 


COMMERCIAL TYPES DIFFER 


UBULAR, wire-wound and carbon pile rheostats 

are seldom used outside the laboratory. However, 
the wire-wound rheostat is converted to the more com- 
mon form by winding the wire or ribbon on a horse- 
shoe-shaped phenolic, ceramic, or mica insulator, and 
coating all but the contact surface with vitreous enamel. 
The contactor either travels on one edge or on the 
inside of the horseshoe coil. Circular rheostats are 
also available in which the horseshoe coil is replaced 
by a circular, composition type resistor or a metallized 
resistor on which the contact finger rides. This per- 
mits a very much greater resistance range from 60 to 
10 megohm instead of a maximum of 10,000 ohm 
obtainable with the wire wound rheostat. 

Circular rheostats can be obtained so that the con- 
trol is either linear or tapered. A linear control is 
one whose resistance change per degree of rotation is 
the same over the entire range whereas a tapered con- 
trol is such that the resistance change is not constant. 
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In co-operation with this policy, Westinghouse, 
by simplifying and reducing the number of 


-ostats ratings manufactured, is making available thou- 
wever, sands of small motors for essential home require- 
- <ORi- 


ments. Motors for shoe-soling machines are just 


horse- . 
eee one example. Others include small motors for 


r, and 





namel. milking machines, stokers, portable power tools, The Auto-Soler, an automatic soling and heeling 
on the pumps and fans for heating and ventilating. machine, helps meet the expanded demand for shoe 
ts are repair. To drive it, Westinghouse is supplying a type 


FH split-phase motor—(14 horsepower). 
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PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


FOR ESSENTIAL NEEDS ON BOTH WAR FRONT AND HOME FRONT 
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If the answer is PLASTICS 


~the name is 


STOKES 


Whatever you make, 


however you make it, 


there is some way you 


can use Stokes Mold- 
ed Plastics or Hard 
Rubber to advantage. 
For War today and 
Peace tomorrow, 
Stokes, veteran of two 
long wars and fifty 
short years is ready as 


always to serve you. 


USE Se Lia eae 


Established 1897 
CUSTOM MOLDERS—ALL FORMS OF HARD RUBBER AND PLASTICS 
TRENTON, WN. J. Canadian Plant, WELLAND, ONT. 









ANOTHER 
SPECIAL BY 
PROGRESSIVE 


For special heads, threads, finishes, 
ial on fastenings of any metal or 
alloy adapted to cold-upset—depend 
on Progressive. 25,000,000 is our 
weekly output; customer satisfaction 
our daily achievement. 
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All the circular rheostats can be gauged to increase 
their capacity and are available in armored cases to 
meet the needs of the armed. forces. 

For the larger power applications, the circular, plate 
type rheostat is used. The plate type rheostat con- 
sists of a series of contact buttons which are cemented 
in an insulating material with equi-distant spacing 
around a circle. Resistance wire is then soldered be- 
tween the contacts so that either a linear or tapered 
variation will be obtained. Plate type rheostats are 
gauged for greater capacity and can be motor driven 
or hand operated. 

For the heaviest power applications, grid type rheo- 
stats are used. Here the grids are connected to con- 
tacts mounted in an insulator. Again, either a linear 
or a tapered control can be obtained and the only re- 
stricting factor for capacity is the size that space will 
permit in each case. 


Among those organizations active in the manufacture of fixed 
and variable resistors and including those cooperating in mak- 
ing available data upon which this discussion is, in large part 
based, are: Aerovox; Allen Bradley; Continental Carbon; 
Clarostat Mfg.; Cutler Hammer; DeJur-Amsco; Erie Re- 
sistor; General Electric; General Radio; Globe-Union; Hard- 


wick Hindle; Herman H. Sticht; Insuline; Instrument Re- 


sistors; International Resistance; Keystone Carbon; Lafayette 
Radio; Landis & Gyr; Lectrohm; Muter; National Electric 
Controller; Ohio Carbon; Ohmite Mfg.; Precision Resistor ; 


P. R. Mallory; Rex Rheostat; Shallcross Mfg.; 


Sprague Spe- 


cialties; Square D; S. S. White Dental Mfg.; Udylite; United 


States Rubber; Utah Radio Products; 


and Westinghouse Electric & Mfg. companies. 


Ward Leonard Electric, 
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**. . . completely lacking in 


To The Editor: 


The editorial on p. 77 of 
the June issue of ELECTRICAL 
MANUFACTURING Closes with 
an unfortunate implication. 
The central thought of the 
editorial—that prophecies of 
fantastic future developments 
should be weeded out from 
forecasts soundly based on 
engineering—cannot be chal- 
lenged, but protest may justly 
be made against a statement 
which is as completely lacking 
in foundation as the prophe- 
cies criticized and which may 
impede the progress of sound 
engineering development. I 
refer specifically to the con- 
cluding statement in the edi- 
torial, which says “Assuming 
that it will be possible to 
avoid unwanted physiological 
concomitants in regard to a 
carelessly handled range, Mr. 
and Mrs. Home-owner are un- 
likely to seek (or be thus pro- 
vided with) the glandular 
sterilization that appears tore- 
sult from exposure to broadly 
enveloping fields of high fre- 
quency energy.” 


foundation... 


All the hundreds of experi- 
ments with high frequency on 
animals and humans, and all 
the thousands of treatments 
given daily in high-frequency 
therapy, have shown neither 
glandular sterilization nor any 
effect on living tissue but heat- 
ing. High-frequency therapy. 
incidentally, may be either 
“broadly enveloping” as when 
the entire body is within the 
field of the inductotherm, for 
treatments when the entire 
body temperature is to be 
raised; or may be localized as 
for treatment of a joint or 
other lesser region of the 
body.” 

High-frequency heating has 
peculiar advantage in a con- 
siderable variety of important 
applications, both in war and 
in peace. To arouse unjusti- 
fied prejudice against it by in- 


timating that operators of 


high-frequency heaters may 
suffer sterilization is certainly 
more inimical to progress than 
any amount of fantastic 
dreaming about the future. 


Te A. HAWKINS, 
Executive Engineer 


Research Laboratory, General Electric Co. 
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machinability 


“Catalin ... An insoluble, infusible, cast 
phenolic resin of gem-like beauty and 
an unlimited color range — which in 
forms of rods, tubes, sheets or shapes 
can be machined on ordinary shop 
equipment as easily as wood or brass.” 
This descriptive announcement made 
in 1927 marked Catalin’s opening bid 
for the attention of industry . . . and it 
is to this degree of unexcelled machin- 
ability that Catalin in no small measure 
Owes its acceptance and growth! 
Catalin could be turned at high speeds 
without coolants . . . Machining opera- 
tions such as drilling, tapping, thread- 
ing, carving, sanding, sawing and shap- 
ing, instantly revealed ease of handling 
- . » Men who had worked wood and 
brass, and fabricators familiar with all 
materials, found in Catalin the perfect 


ONE -OF-4A-+SERIES-ON 


medium for all machining operations 
... Furthermore, extremely close toler- 
ances could be maintained on large pro- 
duction runs—and at low cost! Catalin 
was indeed “The Gem of Plastics”. 
Broad acceptance brought further 
development. Today, Catalin’s casting 
processes give free rein to product de- 
signers. Special shapes of any size or 
thickness can now be cast to exacting 
specifications—in fractions of the time 
and cost required for molding — and 


with a minimum of finishing fab- 


rication. 

It is these Catalin facilities of ease 
in handling that will also mean most 
to tomorrow's planners. The quick re- 
conversion of enormously expanded 
fabricating machinery will be calling 


for materials of greatest beauty—avail- 


ELECTRICAL 


able in sufficient volume to enable their 
manufacturers to be first to market with 
the first products of a free world. You 


can count upon Catalin cast resins to 


fill that most important role . .. and 
as this peace dawns and restrictions 
fade, you can also depend upon Loalin 
polystyrene molding and extruding com- 
pounds — and Catabond and Catavar 
Liquid Resins to supply the tremendous 
and waiting needs of all industry. 


Cast Resins 
42D Molding Compounds 


Liquid Resins 





ONE PARK AVENUE o© NEW YORK 16, Wt. Y. 


THE - PHYSICAL - PROPERTIES - OF - PLASTIC -MATERIALS 
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There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 


Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesofrelaysavailable. 


Specifications sent upon request. 


THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, lilinois 


O 


TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
and various industrial applications. 


TYPE W-6 RELAY 
For Panel Board Mounting 


Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 





PRECISION TO THE “Nth” DEGREE 
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KERB Cem ee 


CHICAGO 6, U.S.A. 
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IMPROVED WIRING METHODS 


Continued from p. 130° 





Panel Department mounts the necessary electrical com- 
ponents and wires these in conformity with the ma- 
chine wiring diagram. All items on a panel are front 
mounted, that is, any device can be removed without 
removing the panel from the machine. In some cases 
devices must be mounted on plates (sub-panel) to 
secure this objective. It is thus possible to replace 
defective apparatus without disturbing the wiring and 
mounting of other devices. 

Panel wire is done with solid wire for neatness and 
rigidity and since it permits the use of self loops in 


place of applied terminals. Fig. 4A shows a general 





A 
Fig. 4 AIDED by an unusually effective guide to panel wiring 
production, this operator is assembling a unit. The 
chart (B) gives the length and location of bends for each 
wire of a specific panel. 


WIRE LENGTH AND WIRE BENDING CHART FOR PANEL No. 6 9846 


LOCATION OF BENO 
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DS ALDES TRUARC presents a significan\ 
advance in retaining rings. It spreads or 
contracts without distortion; always re- 

taining its perfectly fitting circular contour. 


il com- 
le ma- 


e front For thrust-load fixing, and shaft and hous- 
vithout ing applications, Waldes Truare provides dis- 
. a tinct advantages over nuts and bolts or wedges 
lel) to 





and washers... it reduces dimension and weight 
...Saves material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


replace 
ng and 










ess and On request, we will gladly furnish samples 
Ops in and full data for your tests. 


general 





WALDES KOH-I*NOOR-INC. 
LONG ISLAND CITY ~- N. Y. 
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U. S. Pat. re 18144 
Sole Mfgrs. in U. S. A. 
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*% Lower production costs 
are possible when speci- 
fications call for IN-RES- 
CO wire wound resistors. 
Purchasing agents, design- 
ers and manufacturers re- 
alize that substantial econ- 
omies can be effected by 
using specialized IN-RES- 
CO units. These applica- 
tion -designed products 
offer exceptional operat- 
ing dependability and 
efficiency, with no cost 
premium for their higher 
quality. 

Write today for litera- 
ture describing the com- 
plete IN-RES-CO line. 
TYPE SB (attop),1 Watt, 
Non-inductive, Standard 
tolerance }+ “7, Maximum 
resistance 1 megohm, 
9/16” diam. x 1” high. 
TYPE RB (bottom), My 
Watt, Non- inductive, 
Standard tolerance 16%, 
Maximum resistance 500,- 
000 ohms, Size 9/16” 
diam. x '*” high. 























































INSTRUMENT RESISTORS CO. 
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e Ball Bearing ‘ 


alley MOTORS: 


The Choice of 
Leading 
Design 
Engineers 
® 


. because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 


SPLASH DESIGN 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 
hazards of liquids, 
chips, etc., dropping 
into the motor, are 
involved. Motors are 
protected against 
this as well as against 
et splash con- 
itions i ‘ 
Motors in their plans. 


Ba!ll-Bearing Motors 
ly to 75 Horsepower 





| Electric: Corp. 
4221 Forest Park Blvd. e St. fie 
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to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 









view of the panel assembling portion of the Panel De- 
partment. The operator in the foreground is using 
an interesting aid to production which is reproduced 

Fig. 4B. This is a chart giving the length and loca- 
tion of bends for each wire of a particular panel. The 
numbers indicate the sequence of bends and the ver- 
tical lines indicate the location of bends from the base 
line. Here again uniformity and speed of production 
are obtained. 

While the manufacturing methods illustrate valuable 
aids to machine tool wiring, the problems of procure- 
ment must also be solved in order to achieve continu- 
ous production. In order to permit as early ordering 
of outside manufacturers’ parts as possible, 
electrical components of each machine in 
gories: 


we list the 


two cate- 


Electrical Materials List and Electrical Equip- 
The electrical materials include unvarying 
fittings, 


ment List. 


materials such as wires, panels, and miscel- 






ee ae CONNECTIONS 






H, et oy H, 


| PRIMARY LINES ON CONNECT SECONDARY LINES ON 
TOV Bl 550V.-60CY. H,-H, H,toH, 110V.-60CY. X,-X;, 
~rar) AN \) 440V.-60CY. H.-H, H,toH, 110V.-60CY. X,-X, 
WA ane THERMAL ; j H, to Hy; 

4 poner 220V.-60CY. H, 41), to H. (110 60CY. X,-X, 
} z 550V.-5OCY. H,-H, H,toH, 95V.-5OCY. X,-X, 
1 95V. 440V.-50CY. H,-H, H,toH, 95V.-50CY. X,-X, 
X2 420V.-S0CY. H.-H, H,toH, 91V.-SOCY. X,-X 
| 110V. 400V.-50CY. H.-H, H,toH, 100V.-50CY. X,-X, 
Rs Xs 380V.-SOCY. H.-H, H,toH, 95V.-50CY. X,-X, 
TRANSFORMER PROTECTOR 2200) -SOCY. H.-H H, to H, | 95V.-50CY X,-X, 

1S OF HAND RESET TYPE. RE 1H, to H.t . 


SET PERIOD IS APPROX. 10 MIN 


BROWN & SHARPE MFG. CO. 
PROVIDENCE, R.1.,U. S.A 


IME conservation and freedom from transformer con- 
nection errors both result from the use of this tag 
indicating voltages obtainable from various taps. 


Fig. 5 


laneous items. The electrical equipment includes 
motors, solenoids, and other equipment that vary with 
| the supply voltage, phase, and frequency. Thus when 
a particular lot of machines is ordered for manufacture, 
the electrical materials are also ordered. The 
trical equipment is ordered when customer's voltage 
specifications have been received or when the machine 
power supplies have been anticipated. The use of these 
lists permit the ordering of all electrical equipment 
by clerical help unfamiliar with electrical devices. 
Where necessary, on subsequent specific shop orders, 
changes can be made in the standard equipment, but 
lack of uniformity in physical size and mounting di- 
mensions tends to limit the choice of electrical equip- 
ment to the offerings of those manufacturers conform- 
ing to standards of size. 

With the adoption of 110 volt control as a standard 
voltage for all complex control circuits, a multi-tap 
control transformer was selected which permits the use 
of identical equipment on practically all industrial 
power supplies. Connections used on this transformer 
for various voltages are shown in Fig. 5. 

In general, we have shown how production methods 
produce a better machine tool from the electrical stand- 
point. Many of the processes described are applicable 
(and are applied) to special machinery, although this 
admittedly is a different problem. Production methods 
applied to machine tool wiring permit closer super- 
vision and more rigid inspection of all electrical com- 
ponents resulting in a product that is more uniform, 
more reliable and easier to maintain. 


elec- 








el De- 
using 
duced 
1 loca- 
l. The 
© VGIr- 
e base 


luction 


iluable 
‘ocure- 
ntinu- 
dering 
ist the 
» cate- 
I quip- 
‘arying 
miscel- 








oe 
z 


x Kum w ww CU KO 





x MM KKK KKK EZ 


er con- 


lis tag 


ps. 


ncludes 
ry with 
is when 
facture, 
1e elec- 
voltage 
nachine 
of these 
uipment 
devices. 
orders, 
ent, but 
ting di- 
| equip- 
onform- 


standard 
1ulti-tap 
the use 
dustrial 
sformer 


methods 
il stand- 
plicable 
ugh this 
methods 
r super- 
cal com- 
uniform, 






rep eH . . 
7 Pia 
«a a fe "4 


ns PP ass see} on x. y Are . prs y yay ober ey M.-P +e Un 2 va Py 
Za pe eR MO Ses Bk CRB ce MI Pn 
-, rated 4 SSP Pee i Rae es 2 ue ete : 


ri 
vt + 


fen 
a 
¥. 




















eo abbe AAA mA 4 ‘4 ‘ 
Ki. 

te 

~) 

Bye 














- 


am, 


ym 
wi 


S me 2 
CEL aoe 














































ae y 
Pel By 
sa OPS cat 
Ss * ¥ 
se tue 
1 iat eeu 
ee shy 
iohes ak 
Para) eyes 
ves ma 
¢ af ty 
wet Ate 
‘*ei2 t s 
ea. y 
eee sre, 
Fy ted t 
Ary R 
het od 
> Ws? fat “e 
‘ Re WN ( 
Seog 4 i: 
ed ‘ oh 
Warad Bt 
rh tiad curt 
wy tig A as 
‘hs a tee 
sone a 
feta Ae 
ibid aE) 
ant ? ASN 
(Sis Rs 
Let ay 


~ 
vr lan 
or. 4 

AMIN af 
























: aS 


eK 
Op gt 


o 1 te 
4 tap , 
A ~~ 


=" “ 
Ais -l - 
wa 


“a OS pre 
ef 
a 


* 
rea 
Re ee a ed 


: CPS 


He 
ass 


a 


Drs 
Cie ate 
iss 


» . 
‘ > 
Mes mei 
c een £ 
BS Popes, 
PPR eS 


p> 
2 


Inthe Metal Finishing field, thename UDYLITE ee 
stands for better, more successful Cadmium Plating. .~” 
Since 1919 Udylite’s famous research laboratories and 
staff of metal finishing engineers have pioneered the 
use of Cadmium—Developing new and better methods 
of application—Disseminating this information and 
improvements to the trade. . . . The benefit of Udylite’s 
years of experience is yours for the asking. When 

you buy Cadmium Anodes, plating equipment or 
supplies from Udylite you receive ‘‘More than a 
pound’’. The ‘‘know-how’’ behind each Udylite 
product is a plus value you cannot find else- 

where. If you are not already a Udylite 
customer we invite you to enjoy the advantages 


kk 


BACK 
OUR 
BOYS 


Gay Conds 













wa of Udylite’s complete metal finishing service. 
iy 
THE UDYLITE CORPORATION 
1651 E. GRAND BLVD. . DETROIT, MICHIGAN 


Chicago 12 
1943 Walnut Street 


Long Island City 1, N. Y. 
11-16 44th Drive 


Cleveland 3 
4408 Carnegie Ave. 
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The second in a series of plastics applications. 


This Pistol Grip is a 
Ist CLASS SEAMAN 






























M EETING service require- 
ments of durability, weather- 
resistance and consistent 
balance, this plastic grip for 
a distress-signal gun is helping to save lives for the Navy 
and Merchant Marine. It’s only one of many Aico- 
molded parts which are serving in war . 
war industry. 

Aico’s 27 years of molding experience has made possi- 
ble the rapid and economical production rate of two pistol 
gtips every sixty seconds. 
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AIRCRAFT CIRCUIT CONTROLS 





(Continued from p. 118) 


camera-shutter design of the toggle. Travel variations 
are less than 3 per cent which is an aid to the design 
of limit devices to be built in production line operations. 
Continuous current rating of the units is 10 amp. and 
20 amp. can be made or broken on inductive dc. loads. 
Any welding which may take place is destroyed by the 
hammer-blow action and possible bridging of the gap 
by filaments from the silver contacts is prevented by a 
generous break distance. Case is of transparent plastic 
with metal eyelets for mounting. Terminals have large 


wv 


NAP action of 
line of push 
buttons with ex- 
tensive variation 
in outer form is 
shown in this sec- 
tional view where 
button(A)spreads 
spring (D) caus- 
ing it to force con- 
tact bar (C) 
against contact 
tips (B) with a 
quick-make ac- 
tion. Release re- 
verses process. 





























screws and insulating barrier between to prevent short- 
ing. Contacts provide two isolated circuits, one of 
which is closed when the other is open. 

One of the makers of miniature switches has come 
out with a new super-miniature unit only 1.3 by 0.56 
by 0.78 in. It weighs 0.019 lb. without a case and is 
supplied that way for integration directly within the 
product with which it is to function. Actuating con- 
tact can be applied at any point over a large surface 
and force required is 32 oz. maximum with a move- 
ment of 0.036 in. With a plastic case and stem type 
mounting the switch weighs 0.048 Ib. Contacts are 
99.95 per cent silver with a knurled surface to give 
high unit contact pressure at low voltages. They sepa- 
rate to a maximum of 0.085 in. as specified before 
manufacture. This is particularly useful with de. 
loads. Vibration and acceleration resistance are equal 
to 300 G. For 25,000 operations on 24-28-volt supply 
the units will handle the following loads from sea level 
to 45,000 ft. elevation: Heaters, 40; lamps, 7; motors, 
relays, and solenoids, 25. 

Among the most highly specialized of the manual 
switches there is a combination unit which sees duty 
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THAT MAY 


BE USEFUL IN PEACE TIME 


In recent months the G-E Accessory Equipment Division 


has been turning out some strange-looking electrical de- 
vices and circuit controls—all of them designed to meet 
specific application needs of the Army and Navy. These 
products may be useful in Peace time—or they may not. 
But what certainly will be useful is the invaluable “Know- 
How” being gained in making them. It will enable us to 
serve you even more efficiently in the post-war period. 
G-E Accessory Equipment Specialists are available for 
consultation on wiring or circuit control problems directly 
connected with war work. Inquiries should be addressed 
to Section Q1032-12, Appliance and Merchandise Dept., 


General Electric Company, Bridgeport, Conn. 


GENERAL % ELECTRIC 
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CORPORATION 


NORTH AVE., CHICAGO 22, U.S.A 
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on the control for the motor driving an airplane tow- 
target reel. It consists of a sweep-type segment switch 
to control the two motor speeds available and a tied-in 
ST switch. This latter must be closed while the sweep- 
switch is on the first point but on successive steps, the 
solenoid master switch is held in through circuit ar- 
rangements and the initiating switch can be released. 
This device makes it impossible to start the reel inad- 
vertently. Again, a simple unit is a lever switch hav- 
ing a handle specially designed (like the mushroom 
head push button switch described) for use by a hand 
clothed with a heavy glove. The handle can be had 
for locking or non-locking operation and the contacts 
can be devoted to a wide range of function by the flexi- 
bility inherent in varied assemblies of contact pileups. 


WHEN CURRENTS MUST BE STOPPED 


A LONG as the 24 volt de. aircraft electrical sys- 
tem continues to be the most extensively used,* 
there will be at least one serious contact problem 

the one presented by the possibility of 1000 to 3000 
amp. current flow on short circuit faults. While the 
relatively low voltage on planes alleviates circuit in- 
terrupting problems it boosts the value of current for a 
given power rating. Most common among the solu- 
tions to this particular problem is the combination with 
the manual switch of thermal tripping elements which 
can utilize the same contacts, mounting arrangements, 
and other incidentals and space, weight, and mainte- 
nance difficulties are saved. However, the circuit 
breaker part of the assembly must be designed to with- 
stand the same vibration, acceleration, temperature, 
humidity, and other vicissitudes as the other part of 
the combination unit. 

Due to the fact that the tripping time curves of both 
the thermal trip unit and the wiring cable involved have 
similar, sharp knees, the protection afforded to the 
circuit is good. Here are the short circuit load condi- 
tions shown in Army-Navy specifications for circuit 
breakers : 


Amp. Breaker Rating | Amp. Short Circuit Load 
1000 2000 


5 25 
10 = 35 1000 =. 2500 
15 50 1500 3000 
20 1500 


Of the considerations involved in circuit protection 
among the most important is the necessity for making 
provisions to allow the flier to exercise the final judg- 
ment on the relative importance of protecting the motor 
electrically and perhaps losing the entire plane as a 
consequence, or burning up a motor and maybe saving 
the rest of the plane. Another point for thought in 
specification is the advisability of locating the breaker 
away from the control point in cases where heavy wir- 
ing can be eliminated by doing so. Besides adding 
weight, large quantities of heavy wiring increase the 
vulnerability of the ship to disablement by gunfire. 

Tripping temperature must be arranged to approxi- 

* See “Why Tomorrow’s Planes Will Have AC. Electrical 
Systems,” July 1943. 
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600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B 


Sizes No. 18 to No. 4/0 A.W.G. with varnished cambric 
and felted asbestos insulation and gray, black, white or 
colored flameproof cotton braid. 


Combine fire insurance and fine appearance 
in your switchboards with Rockbestos 
Switchboard Wire. It is absolutely fireproof 
and will not dry out under heat. Sharp, clean 
bends can be made without cracking as the 
asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and 
Switchboard Bus Cable have the same fire- 
proof and heatproof characteristics. 


DS NEM SAE RM TOMS | 


APPARATUS HEATING CABLE—TABLE LH 

No. 19 A.W.G. nickel-chromium resistance wire insulated 
with 040’ of felted asbestos and covered with 4/64" 
waterproof lead sheath. 

Manufacturers of photographic developing 
tanks, dry print developing machines, candy 
making equipment, soil heating cable kits 
and other devices requiring controlled distri- 
bution of mild heat can use this easily shaped 
heating cable to advantage. 


be) 
ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated con- 
ductors finished to meet varying winding conditions and 
coil treatment requirements. 

If you make motors, protect them against 
heat-induced failure with class B windings of 
Rockbestos Magnet Wire. Leads of A.V.C. 
Motor Lead Cable will complete the failure- 
proofing. : 





ALL-ASBESTOS FLEXIBLE CORD—TABLE CA 
Sizes No. 10 to 18 A.W.G. with two or three conductors 
insulated u ith felted asbestos, covered with asbestos braid. 
Also in A.V.C. (asbestos and varnished cambric) con- 
structions, 

his heat-resisting flexible cord is ideal for 
floodlights, blueprint machines, apparatus, 
high-wattage lighting units, etc., which re- 
quire a heavy duty, enduring cord. For 
moisture-resistant construction specify the 
A.V.C. type. Labeled cord with polarized 
conductors if desired. 





be sent on request. 


temperatures. 





ASBESTOS INSULATED APPLIANCE LEAD WIRE 

Sizes No. 8 to 20 A.W.G. solid or stranded copper, monel 
or nickel conductors insulated with .031'’ or 040" of 
felted asbestos in black, white or colors. 
Whether you make waffle irons, hot-plates, 
small motors, ranges, water heaters, radios, 
ovens or blueprint machines,-we can give 
you an asbestos lead wire made to fit the 
mechanical requirements of your product. 





THERMOSTAT CONTROL WIRE—TABLE TC 
Sizes No. 14, 16 and 18 A.W.G. in two to six conductors 
with 1214, 25 or 32 mil wall of felted asbestos insulation 
and cadmium plated steel armor. 


This multi-conductor control wire is widely 
used by manufacturers of heat control de- 
vices as well as in low voltage signal and 
inter-communicating systems. Its lifetime 
insulation and rugged armor will give you 
troubleproof control circuits. 


NY ot 





600 VOLT A.V.C. MOTOR LEAD CABLE—TABLE L 

Sizes No. 18 A.W.G. to 1,000,000 CM insulated with 
two walls of felted asbestos and a high-dielectric, heat- 
sealed varnished cambric insert, with a heavy asbestos 
braid overall. 
Make your products dependable with this 
motor lead cable. It is heatproof, fireproof, 
greaseproof, oilproof and highly resistant to 
corrosive fumes and moisture. Use it for coil 
connections and motor leads in electrified 
mining machinery, motors, electric loco- 
motives, subway cars, etc. 


Rockbestos Products Corporation, 
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3 cets You 122 


122 wires, cables and cords, stemming from the three basic designs 
illustrated, have been developed by Rockbestos to give trouble-free 
switchboards, motors, electronic devices, 
houiiahds and other electrical equipment. Catalog containing the com- 
plete Rockbestos line, sizes available and other pertinent wire facts will 


performance in instruments, 


Rockbestos Permanent Insulation Insures Long-Lived Performance 


1 A tough, rugged asbestos braid, resistant to heat, flame, moisture, 
oil, grease, and corrosive fumes. 


2 Felted asbestos insulation impregnated with heat-, flame-, and 
moisture-resisting compounds will not dry out, become hard and 
brittle, or burn. Also serves as a heat-barrier against high ambient 


3 Lubricated varnished cambric for high-dielectric strength and 
added moisture resistance, protected from heat, flame, and oxidation 
by felted asbestos walls. 


4 Felted asbestos insulation that withstands conductor-heating over- 
loads and won’t burn even when exposed to copper-melting arcs. 
The conductor is perfectly centered in helically applied insulation 
and will always remain so. 


















RHEOSTAT AND STOVE WIRE—TABLE A 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with a 
heavy wall of felted asbestos and covered with a rugged 
asbestos braid finished in black, white or colors. 
For ranges, rheostats, furnaces, control 
panels, switchboards, or any electrical equip- 
ment that develops heat, or operates in dry, 
high temperatures, use this heat-resistant 
solid conductor wire or All-Asbestos Rheostat 
Cable, Table R, with stranded conductor. 





600 VOLT A.V.C. CONTROL CABLE 
In one to 19 conductors. Standard strandings A.W.G. 
No. 12—19/No. 25 and No. ¥—-19/No. 22. Other 
strandings furnished to order. 


Designed for use in equipment requiring a 
multi-conductor control cable capable of 
withstanding high temperatures, this cable is 
widely used in the control systems of electric 
cranes manufactured for use in steel mills. 
The insulation is unaffected by hot, corrosive 
fumes, oil or grease and has ample moisture 
resistance. 





600 VOLT A.V.C. POWER CABLE—TABLE E 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with 
laminated felted asbestos and varnished cambric, and an 
asbestos braid. Other constructions for service voltages up 
to 8000. 


Use Rockbestos A.V.C. Power Cable for the 
internal wiring and power leads of heat- 
exposed heavy electrical equipment and 
you'll add the selling point of guaranteed 
performance. 


2 Nicoll Street, New Haven 4, Conn. 


sccz. ROCKBESTOS 


a The Wire with Permanent Insulation 
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SMART DESIGNING COULD 
SAVE MONEY FOR YOU, T00 
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These efficient, yet inexpensive artificial shoulders 
save metal as well as money. 


National retaining rings are being used for more 
and more new applications these days when every 
ounce of metal and every cent of cost are so 
important. 


Every shoulder or collar on your machines or on 
your metal products should be examined to see 
how much savings you can effect by using retain- 
ing rings. 

It's. expensive to hold a mechanism in place 
with unnecessarily big shoulders or collars, —or 
to temporize with smal! cotter pins, etc. Let us 
show you how spring steel retaining rings can do 
a thoroughly efficient job for you. 


Write today for our descriptive folder on 
Retaining Rings. 


THE NATIONAL LOCK WASHER COMPANY 
Newark, N. J., Milwaukee, Wisc., U.S. A. 







Retaining Rings 
save money 
and metal 


Type XRC 
{round closed) whens 
Type WA 
fonnecied) 
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mate the danger temperature of the motor or equip- 
ment to be protected. In the case of a motor with Class 
A insulation, the figure is 125 deg. F. Glass insulation 
|in the motor raises the point of danger to 155. In the 
determination of a proper protector, a heating curve is 
drawn from figures determined by an efficiency curve 
and a figure for temperature rise at a given loading, 
based on the fact that motor heating is proportional to 
\losses. From this a load curve for a range of ambient 
temperatures can be produced from the totals of 
ambient temperature and rise for each load. Trip tem- 
|peratures can be read from this final, combination 
curve. A large number of ratings are listed for the 
most satisfactory breaker performance. If ratings are 
spaced by much more than 10 per cent, too much motor 
|capacity is lost because the space between ratings must 
be added to the true, pre-determined maximum to ar- 
rive at the final figure for necessary overprotection. 

| Locked rotor protection is considered the major 
| problem in the case of most of the intermittent duty 
motor functions on the theory that if the motor will 
work at all, no protection is needed. Here the remote 
control breaker gives protection equivalent to that of 
/internal motor protection without the drawback of a 
\long cooling period before the restoration of current. 


| Tripping of a remote unit is frequently indicated by 
_some device at the control point. 

Circuits are in use which require a single control wire 
with ground return and by the use of a 2-way momen- 
tary contact pilot switch provide six operating func- 
tions: (1) Contacts closed, (2) Contacts open, (3) 
Thermal trip and restore, (4 ) Motor forced against 
overload, (5) Contactor position indication, (6) Main- 
tenance of last contact position if control is wire de- 


HERE size 

becomes the 
ruling factor, this 
midget has attrac- 
tive features for 
the specifier. Even 
at this small size, 
gaps for the pure 
silver contacts are 
0.085 in.—bring- 
ing particular ad- 
vantage for air- 
craft dc. circuits. 
Unit can be used 
with or without 

enclosure 





stroyed. Another arrangement uses a 3-position switch 
for remote control in a circuit where the motor can be 
forced, where the overload trip unit contacts close 
automatically and start the motor if the pilot switch 1s 
in “on” position. Loss of the control wire causes the 
contactors to open or stay open if not closed. 

Normally installed in series with a reverse current 
relay, one fault limiting device clears the circuit if the 
'relay does not work so that fire or spreading of the 
fault is prevented. Points of specification include 
generator circuits and bus sectionalizing. Made in a 
series of ratings, the units serve to limit the duration 
of heavy overloads without restricting the amount of 
current which can be used. 


Members of a series of toggle and push-button-type 
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LELAND GENERATORS 
WIN Recognition 


Run a little faster—jump a little farther—design 
a little better—and recognition will crown the 
achievement. 







men- 
fune- 

(3) 
rainst 
ain- 
e de- 


Before the war, Leland did just that—won 
recognition for the Leland power generator. 
These generators led the field in design—in 
performance. 

Today, in the war, Leland production is 
largely centered on power generators for 
service on land, in the air, on the seven seas. 
Recognition by the government of Leland pre- 
war designs led directly to Leland war designs 




















vevitch for the government. 
‘an be Tomorrow, Leland will again be producing 
close power generators for peacetime applications. 
itch 1s Then, as now, they will embody features that 
es the are exclusively Leland. 
urrent Submit your preliminary sketches on post-war 
if the planning to the Leland engineering staff. 
of te ENERATORS 
nclude 
e in a 
ration 
unt of 
THE LELAND ELECTRIC COMPANY © DAYTON, OHIO 
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Extruded 
STEATITE 


Pieces 


Made by Bi 


STAR 


Just one of several ways 
by which this essential 
product is made at STAR, 
where high pressure hy- 
draulic extrusion presses 
insure uniform density and 
dimensions in the finished 
piece. 





OMPANY 
TRENTON, N. J. 


PORCE 
41 Muirhead Ave. 
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WIRE FORMS — SMALL STAMPINGS 
RAYMOND MANUFACTURING CO. 


Y OF ASSOCIATED SPRING CORPORATION 
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circuit breakers open under an overload by the action 





of bimetallic disks which carry the contacts and snap 
open at a predetermined temperature caused by the 
passage of overload current.. Push button types are 
available in two sizes, one for 40 amp. and the other 
for 120 amp. ratings. They are designed for panel 
mounting, are immune to vibration and shock-resistant. 
The reset buttons are of the trip-free type so that the 
breakers cannot be held closed on continuing overloads. 
Materials are all corrosion resistant, there is only one 
moving part, and the complete devices are light and 
compact. Radium containing, luminous tips can be 
supplied for the push buttons. 

Of the toggle-switch type breakers with the disk 
actuating elements one kind is trip-free, cannot be held 
closed; another is non-trip-free; and a third is of the 
momentary contact type which closes the circuit only 
while the handle is held in the “on” position. 
as this breaker is released the circuit is opened. Capac- 
ities here also run up to 120 amp. 30 volt de. and lumi- 
nous tips, vibration and shock resistance, and compact- 


As so yn 


ness are provided. 

Among those organizations active in the field of aircraft 
circuit controls, and including those cooperating in supplying 
data regarding significant developments of the past year, are: 
Acro Electric, Air Associates, Allied Control, Allen-Bradley, 
American Radio Hardware, Arrow-Hart & Hegeman, Auto- 
matic Electric, Barber-Colman, Bendix Aviation, Burndy En- 
gineering, C. P. Clare, Clarostat Mfg., Cutler-Hammer, Gen- 
eral Electric, Heinemann Circuit Breaker, P. R. Mallory, 
Micro Switch. Molded Insulation, Donald P. Mossman, Mu- 
Switch, Ohmite Mfg., Shallcross Mig., Spencer Thermostat, 
Square D., Ward Leonard Electric and Westinghouse Electric 
& Mig. companies. 





RADIO CIRCUIT DESIGNING 





Continued from p. 121. 


to obtain resonant conditions, in which case it is pos- 
sible to vary either the inductance or the capacitance 
of the circuit. Usually it is far simpler to vary the 
latter by means of movable plate condensers. That is, 
the capacitance may be varied by moving a set of plates 
between a set of fixed plates. Air is usually the dielec- 
tric in this type of condenser, although oil is some- 
times used. Units of this type are frequently ganged 
together so that several resonant circuits can be turned 
simultaneously. 

When it becomes necessary to obtain a relatively high 
capacitance for use in a comparatively small space 
electrolytic condensers must be used. These consist 
of two metallic plates—either aluminum or tantalum— 
immersed in a suitable electrolyte. 
this type of condenser, a dc. voltage is impressed 
across the electrodes and an oxide film forms on the 
surface of the anode. This film has the ability to 
retain a substantial charge. In tact, the dielectric con- 
stant of such an oxide film has been found to lie be- 
tween 15 and 40, which is considerably more than that 
for either air or solid dielectrics. However, elec- 
trolytic condensers possess certain disadvantages, such 
as are listed here: 

Failure of connections, due to corrosion. 

Inherently large losses due to the resistance of the 
electrolyte. 


In order to charge 
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at 1S, [ YOU'RE an electrical engineer, you'll see in this 
schematic diagram how the Gisholt Dynetric Balanc- 


re ing Machine Jocates and measures unbalanced forces by 
anged electrical means. If you aren’t, don’t let it bother you. 
urned Because the machine itself is so simplified that anyone 
al can operate it. 

space The important thing is the way it can assure longer life 
onsist in high speed rotating parts by eliminating vibration. It 
7 enables you to make accurate balance a part of design for 
aaa smoother, more dependable operation. And it provides 
mn the | the quick and efficient means of insuring it. If your prod- 
ity to uct involves the use of armatures, crankshafts, impellers, 
; ea fans, pulleys, other high speed rotating parts, learn how 
= that | Dynetric Balancing can help you. 

elec- 


,.such JGISHOLT MACHINE COMPANY 


1119 East Washington Avenue » Madison, Wisconsin 


of the LOOK AHEAD...KEEP AHEAD... 
WITH GISHOLT IMPROVEMENTS 
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FOR SLOW SPEED DRIVES 


Speed reducers provide a practical, economical, 
quiet, efficient, compact, low maintenance cost 
method for obtaining positive slow speeds from high 
speed motors. 

Janette reducers are built in either motorized 
or motorless styles, with foot or flange mountings, and can 
be furnished with Janette ventilated or enclosed motors, de- 
signed for standard and special applications. 


WRITE TODAY for your copy of our catalog—100 pages of 
complete information on 47 speed reducers, 1/50 to 10 H.P. 


MANTOM RN hren yim Cunt 


556~558 W Monroe St. Chicago, Ill. 


NEGATIVE TEMPERATURE 
COEFFICIENT RESISTANCE 
MATERIAL . . . 


Developed to compen- 
sate for electrical re- 
sistance changes due 
to temperature varia- 
tions — to reduce or 
eliminate initial cur- 
rent surge in electrical 
equipment — to pro- 
vide various degrees 
of time aelay in elec- 
trical units — used as 
a remote unit for tem- 
perature measurement 


etc.... 44@ 7 a44 


Write for information. 
Representative units 


Manufactured by 


KEYSTONE CARBON COMPANY, INC. 


SAINT MARYS . . . PENNA. 
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Rapid increase in losses and a decided decrease in 
effective capacitance with an increase in frequency as 
applied to the unit. 


FREQUENCY STABILITY DESIGNED IN 


BILITY of a radio transmitter to maintain itself 

at the frequency to which it has been adjusted is 
of prime importance in all types of radio service. In 
any transmitter the frequency-controlling element is 
the oscillator, which may be either self excited, or 
controlled by means of a vibrating quartz crystal. 

The frequency of an oscillator is determined mainly 
by the values of inductance and capacitance in the 
resonant circuits, and is somewhat affected by other 
circuit constants and by the load into which the device 
works. In the case of a crystal controlled oscillator, 
the crystal is equivalent to a resonant circuit, which is 
capable of maintaining its frequency very closely, and 
is less affected by other circuit constants than is the 
self-excited oscillator. 

The frequency drift of an oscillator can be readily 
observed as the temperature changes. The circuit ele- 
ments, external to the tubes, may be somewhat affected 
by temperature changes. This effect can be minimized 
by the selection of components which are not appre- 
ciably affected by temperature changes. Considerable 
work has been done in the past few years on the de- 
velopment of resistors and capacitors with very low 
temperature coefficients. Some resistors, for example, 
have negative temperature coefficients, so that when 
they are placed in radio circuits, the frequency change 
introduced by components with positive temperature 
coefficients will be offset. Similar developments have 
been made in capacitor units, so that the proper choice 
of components will go a long way toward the design 
of an oscillator with a high degree of stability. 

Frequency stability is affected by changes of the 
tube constants themselves. Temperature éffects in 
tubes are of some importance in the problem, but the 
frequency of oscillation of a vacuum tube is affected 
to a greater extent by changes in both grid and plate 
resistances. There are two approaches to the problem 
of minimizing the effects of changes on constants: 
(1) By reducing to a minimum the potential changes 
of the tube electrodes; (2) by careful design of the 
power supply so that voltage fluctuation across the line 
and across the load will be a minimum. The use of a 
high value of grid leak resistance is important so that 
the effective grid resistance is substantially constant 
and the effect on the Q of the tuned circuit is mini- 
mized in each case. 

The ratio of inductive reactance to resistance of a 
resonant circuit, called the Q of the circuit, has a 
marked effect on the characteristics of the resonant 
circuit itself. The higher the Q of the circuit, the 
sharper the resonance and the higher will be the im- 
pedance of a parallel resonant circuit. 

In order to obtain a high Q circuit it is important 
that losses be maintained at a minimum, and that the 
load which is transferred from the tuned circuit be 
small. Even if it were possible to reduce the resist- 
ance of the resonant circuit to a negligible value, there 
is a limit to the QO of the circuit since the grid and the 
plate resistances affect the effective Q of their asso- 





el LATHES * AUTOMATIC LATHES » BALANCING MACHINES 
ies eaters 


iture 
have 
1oice 


‘sign 


plate 
blem 


that 
stant 
nini- 


of a 
las a 
onant 
, the 


»yrtant 


d the 
asso- 


aM ithe 


—— RT ie vital.. 


THE SATURATED SLEEVING AND VARNISHED TUBING THAT 
MEETS ELECTRICAL—MECHANICAL REQUIREMENTS 


Never was there a ‘pipeline’ more essential— 
nor more dependable—than TURBO. Safe- 
guarding energy from the power plant to 
practically every electrically energized unit of 
warfare, TURBO is an integral part of the in- 
dustrial front too. 


Widely applicable according to their respective 
characteristics and properties, TURBO products 
include: 


FLEXIBLE VARNISHED OIL TUBING—resistant 
to deteriorating influences and meeting the 
diversity of requirements essential to withstand 
general breakdowns, moisture absorption, 
acids, alkalis, etc. 


EXTRUDED PLASTIC TUBING— incorporating 
the most advanced developments of the plastic 
art as applied to electrical insulation. Espe- 


cially applicable to conditions wherein em- 
brittlement from the effects of sub-zero tem- 
peratures must be met. 


VARNISHED GLASS TUBING—resistant to ex- 
tremely high heat, is perfectly suited for heavy 
duty operating conditions, confined areas 
where ventilation is at a minimum, and other 
similar applications. 


WIRE IDENTIFICATION MARKERS—to meet 
rigid ordnance specifications, are available in 
any size, length or color, with any marking. 
Made of standard TURBO tubing, thereby con- 
serving the use of critical materials such as 
rubber, metal, vinlyte, etc. Non-projecting, 
snug-fitting. 

Specimen boards, with samples of each TURBO product, 


together with a list of standard sizes, will be sent prompt- 
ly on request, write now. 


WILLIAM BRAND & COMPANY 


T'S TURBO 
276 FOURTH AVE., NEW YORK, 


SAFEGUARDS 
325 W. HURON ST., CHICAGO 


a 
a 
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FLEXIBLE VARNISHED OIL TUBING 


_ 


EXTRUDED PLASTIC TUBING 


VARNISHED GLASS TUBING 


WIRE IDENTIFICATION MARKERS 
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BORN FOR BATTLE: 


KNOCKS and shocks in wave-slamming PT boats... 
vicious vibration in rough-riding tank and blasting 
battlewagon ... swift changing temperature extremes 
(130 above to 60 below) in aircraft... it's all in the 
day's work for the Advance Midget Type Ceramic 
Insulating R. F. Relay. With delicacy of precision con- 
struction and adjustment, it has the unfailing stamina 
that’s vital when lives are at stake. And isn’t that all 
to the good when war is done? This relay, born for 
battle, has the qualities that will make it a peacetime 
medal-winner, too! 


ADVANCE MIDGET TYPE 
CERAMIC INSULATED R.F. RELAY 


This unit is a sturdy, compact double pole double throw relay 
available for either A. C. or D. C. operation. Especially 
designed and widely used for aircraft, marine and other 
mobile communication equipment, it is only 2%" x 1%” in 
base dimensions, and 144" in height (minimum space required 
for mounting). 

To safely handle R. F. power, high dielectric ceramic 
Steatite insulation is used throughout and all control terminals 
are adequately spaced. A third contact assembly may be added 
to this unit, either single pole, single throw or single pole- 
double throw. Pure silver contacts afford ample carrying capa- 
city for all types of portable rigs. Coils are continuous duty 
type. The unit may be mounted and operated in any position. 
There is complete absence of “hum” or “‘chatter’’ on A. C. 
operated units. 


OTHER ADVANCE RELAYS 


are made for general circuit control applications. Each receives 
individual adjustment and inspection. Orders given prompt 
attention, and deliveries are on schedule. Write for details. 


¥ vance Helays 


ADVANCE ELECTRIC COMPANY 


ia-Der e-waste se eee a) 


206... ELECTRICAL MANUFACTURING, October 1948 





| ness can produce the desired frequency. 


ciated circuits. If it were possible to make a resonant 
circuit with zero losses, it would be possible to stabilize 
the oscillator circuit so that the generated voltage would 
be independent of the tube resistances. 

Load on the oscillator can be kept very low by using 
several buffers or intermediate amplifier stages. It is 
practically impossible to maintain a high degree of 
frequency stability with an oscillator coupled directly 
to an antenna. One practical oscillator which effec- 
tively isolates the plate load circuit from the grid or 
frequency determining circuit is the well-known elec- 
tron-coupled oscillator. This circuit, in effect, is a 
master oscillator and power amplifier all in one tube. 
The frequency of most oscillator circuits is affected by 
voltage changes. It can be determined by experiment 
that a change in plate voltage of an electron-coupled 
oscillator will cause a change of frequency in one direc- 
tion, while a change of screen-grid voltage in the same 
direction will cause a frequency change in the oppo- 
site direction, so that it is possible to adjust the plate 
and screen-grid voltages so that the frequency is inde- 
pendent of supply voltage. 

The most precise means of controlling the frequency 
of an oscillator is by the use of the: piezo-electric ef- 


fect. Several different types of crystals, when cut 


along certain axes, exhibit this property. Quartz 
crystals, when placed in the proper circuits, vibrate 
mechanically at a frequency determined by their thick- 


Ix iz 
(eo) Vector diagram of 
equivalent circuit 


shown in Fig. 4A 


(b) Vector diagram of 
equivalent circuit 
shown in Fig.48 


Fig. 5 \/ ECTOR diagrams are those of circuits in Fig. 4. 
Values of associated resistance can be determined 
through equation of derived power factor expressions. 


ness and their temperature. A definite voltage, pro- 


_ duced by this vibration at a fixed frequency, is applied 


to the grid circuit of the oscillator tube. 

Careful grinding of the crystal to the correct thick- 
Changes of 
temperature affect the frequency of crystal oscillators, 


| but this effect can be eliminated, or at least minimized, 


by placing the crystal in a temperature controlled oven 
so that it is maintained at a constant temperature. 
There are several axes of the natural crystal along 


| which the frequency-controlling slabs can be cut. The 


different cuts have different frequencies and different 


| temperature coefficients for a given thickness. The 
| two major axes have opposite temperature coefficients, 
| that is, for an increase of temperature a crystal cut 
| along one axis will have an increasing frequency, 





1 eye 


Nibady 


ue 





There's a valuable lesson for post-war manufacturing in the making of 
these Navy Switch Box Covers. It's the high metal joining pro- 
duction with inexperienced operators that is obtained with the 
low-temperature silver brazing alloy EASY-FLO. 



























All you need is a simple procedure and fast heating method, 
designed to take full advantage of EASY-FLO's exceptional brazing 
speed, as is done in making the switch box covers. 


Preplacing the alloy in the form of EASY-FLO wire rings and 
pieces cut to suit, is the principal step in the procedure. It not only 
simplifies and speeds up the job, but also gives accurate control of 
the amount of alloy. The brazing is done by induction heating with a 
timing device which automatically turns the current on and off at a 
predetermined interval. While one cover is brazing, the operator 
prepares another. The actual brazing time is 3 minutes per cover. It 
doesn't take much figuring to appreciate the high production possibil- 











4. ities and economy of this simple set-up. 
e Of special significance is the fact that this job is by no means 
; exceptional. Similar results are being obtained on a wide variety of 
other war production parts—many of which have been redesigned for 
pro- EASY-FLO brazed construction. One of the chief factors in making 
lied this type construction is the remarkable strength of EASY-FLO 
brazed joints. 
ick- GET THE FULL EASY-FLO STORY—NOW 
s ol In the upper view you, seg one a - covers It will pay every design-engineer and manufacturer to get the facts 
tors, eae ste tes ye Se en about EASY-FLO brazing and be all set to capitalize its speed, 
ized, — p= Fre eB cz 2 reliability and economy in post-war metal joining operations. It's 
oven per cover. <5 — all in BULLETIN 12-A. Write today for your copy. 
bh 
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New Atlas Coolant 
Pump, manufactured 
by Atlas Press (Co. 
Kalamazoo, Mich. 


FOR FASTER CUTTING—LONGER 
TOOL LIFE—BETTER FINISHES, TO 
MEET PEAK PRODUCTION NEEDED 
TO MAKE IMPLEMENTS OF WAR. 





A few applications for Signal Motors in 
other industries making war equipment— 


Shaded Pole 


Rectifiers (Operating vent fan) 
Unit Heaters (Plant and barracks) 


Blowers— 
Ventilators a and barracks) 


A. C—D. C 
Low "VOLTAGE D.C. 


Moving Picture Projectors 

Diesel Engine Governors 

Bilge Ventilators 

Antenna Reels (Aircraft) 

Unit Heaters (Ships and Mobile units) 





SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 


Offices in all Principal Cities 
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while one cut along the other axis will have a decreas- 
ing frequency. By orienting the cuts in an area be- 
tween the two axes, it is possible to have the two 
temperature coefficients very nearly cancel each other. 
Thus a crystal is obtained which oscillates at a fre- 
quency nearly independent of the temperature. 

By the use of crystal oscillators, where the crystals 
are carefully ground to give the desired frequency, 
and the temperature carefully maintained, a very high 
degree of frequency stability may be obtained in the 
crystal-controlled oscillator. The crystal oscillator, of 
course, is a fixed frequency device, and a change of 
frequency can be accomplished only by substituting a 
crystal of the desired frequency and tuning the asso- 
ciated resonant circuits to the new frequency. The 
effect, of course, is a limitation of this type of oscilla- 
tor, for with a well-designed self-excited oscillator the 
frequency is continuously variable throughout a range 
determined by the amount of variation available in the 
inductance and capacitance in the resonant circuits. 
However, it is difficult to approach the stability of a 
crystal-controlled oscillator with a self excited oscil- 
lator. Additional factors that should be considered in 
the design of a transmitter which is to maintain its 
frequency precisely are: (1) Power supply equipment 
which is capable of maintaining constant voltages; (2) 
mechanical ruggedness; (3) correct location of the 
various parts to minimize coupling by stray fields. 

There are various means by which constant voltage 
power supplies can be achieved. The power require- 
ment of the load will be one of the determining factors 
in the design of the power supply equipment. Great 
care must be given to the design of the power supply 
of the oscillator stage, in order that frequency changes 
due to voltage variations will be minimized. There are 
various types of voltage regulator tubes available which 
will maintain constant terminal voltage over a wide 
range of current variations. The usual procedure is 
to use a separate power supply for the oscillator unit, 
which normally operates at a constant load. In this 
manner, changes of load in other stages of the trans- 
mitter will have little effect on the frequency. 

Mechanical considerations are the ruggedness of 
chassis construction, and of the various component 
parts. By exercising care in the mechanical design, 
vibration and mechanical stresses will have a minimum 
effect on the frequency. When it is remembered that 
the capacitance between wires of a radio device may 
be appreciable at radio frequencies, slight movement 
of adjacent conductors may cause sufficient change of 
capacitance to affect appreciably the frequency of the 
transmitter itself. Considerable care should be given 
to the location of the various parts in order that cou- 
pling will not exist between various circuit compo- 
nents. Shielding of tuned circuits and all parts around 
which considerable fields may exist, will eliminate un- 
desirable coupling, which in some cases might cause 
spurious oscillations at frequencies other than that 
determined by the crystal or resonant circuits. Oscil- 
lations, commonly referred to as parasitic, result from 
the fact that radio frequency choke coils and associated 
circuits constitute an oscillator circuit although not 
purposely designed as such. Proper location, careful 
shielding, along with proper mechanical construction, 
will result in a transmitter of a high type. 
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ibove) FLUORESCENT TUBE SOCKETS 
are molded of BEETLE* in a variety 
of type and styles to meet modern 
lighting needs. Excellent dielectric 
properties, light weight, wide color 
range, and durability make this 
Cyanamid plastic ideal for many ap- 
plications. If you are interested in 
plastics for Tomorrow’s designs, you 
will find our book, “Beetle Molding 
Materials,” helpful. 





(Below) PROPER FUNCTIONING under all conditions 
of aircraft ignition systems built by the Scintilla 
Magneto Division of Bendix Aircraft Corpora- 
tion is aided by these plastic parts. Ranging 
from large distributor assemblies to small ter- 
minal sleeves, they are all molded of MELMAC* 
592—Cyanamid’s mineral-filled thermo-setting 
slastic, popular for its high dielectric strength, 
la resistance and arc resistance. 


(Above) INTENTIONAL OVERLOADING of a service- 
type electric switch causes an “exploding” are 
in a test to determine how much current it can 
withstand without failure. Equally severe tests 
of MELMAC’s dielectric strength, are resist- 
ance and heat resistance have shown its supe- 
riority for many electrical applications. 


CONSIDER THESE PROPERTIES 
MELMAC 592 offers electrical designers: 
Dielectric Strength—430 Volts / Mil. 

Arc Resistance— (ASTM) Avge. 130 Sec. 


Heat Resistance—300° F. 

Uses include ignition assemblies, insula- 
tion parts, shields, switch plates, cable 
connector inserts, circuit breakers. 





"Reg. U.S. Pat. Off 


CYANAMID PLASTICS 


CTS aR ee ee Re ee ee 


ELECTRICAL 
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DELAYS Gre For 


NECESSARY! 





.». get vital radio and electronic 
parts and equipment —Quickly! 


Research in electronics is now devoted 
almost exclusively to wartime applications—and 
every minute counts in war! Electronic engi- 
neers and research technicians need not delay 
completion of vital projects for lack of parts or 
equipment. Lafayette Radio Corp. is headquar- 
ters for every nationally known manufacturer 
in the field. 

The reputation of Lafayette Radio Corp. 
for complete stocks and prompt deliveries is well 
known ‘to thousands of electronic engineers. We 
ean fill your needs — quickly! 


Lafayette Radio Register — Free to 
responsible executives. This 400 page 
technical and buying aid describes 
Practically every known make of 
radio parts and electronic equipment. 
Address Dept. JQ@L3 





LAFAYETTE RADIO CORP. 


901 W. JACKSON BLVD. CHICAGO 7, ILLINOIS 


265 PEACHTREE ST. ATLANTA 3, GEORGIA 
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FROM IDEAS TO REALITIES 





(Continued from p. 115) 


well to have the draftsman consult directly with the 
design engineer as frequently as convenient or desirable. 

Constructions and assemblies peculiar to the design 
itself must frequently be solved, initially at least, by 
the design engineer and the draftsman. If there are 
problems about parts which must be molded, die cast, 
or otherwise especially fabricated by another manufac- 
turer, it is frequently advantageous for both the engi- 
neer and the draftsman to visit the other company and 
discuss together the problems involved. 


KEEP UP CONTACTS WITH REALITY 


RRANGEMENTS should be made from time to 

time to have the draftsman witness tests on ap- 
paratus such as he designs. This is important, directly, 
that he may discern weak points first-hand, and, indi- 
rectly, that he may have a better concept of what is 
required of the apparatus. The importance is not 
diminished by the fact that circumstances may require 
most of the testing to be done at a remote point, even 
another city. And when test facilities are available 
within the plant the draftsman should be encouraged 
to follow the test work quite closely. 

The draftsman is usually the backbone of any devel- 
opment. He can make or break a good idea. His 
mental attitude is as important as his technical attain- 
ments, for it is reflected both consciously and sub- 
consciously in his work. He should be encouraged to 
associate with other designers, and to attend exhibitions 
of machinery and equipment similar to that which he 
designs, or on which his product is used. And do not 
forget his pay check: if an engineer or draftsman is 
going to have his mind full of mechanical linkages and 
electrical circuits he can not be thinking about next 
week’s bread supply. 

Of the physical helps for speeding work in the draft- 
ing department one of the greatest is the “white print” 
machine, of which there are several varieties on the 
market. Instead of the conventional blueprint, these 
machines give a white sheet with dark lines. Speed 
is obtained by dry development, and since the paper 
is not wet it does not stretch or shrink: this makes it 
especially valuable for sketches still in the “scale” 
stage, and the white paper is ideal for drawing in 
other contours and trial outlines. These machines 
have several other advantages, and are available now 
with appropriate priority. 

After the drawings have been made a model is gen- 
erally necessary. This should not be made in the fac- 
tory unless the size and design are such that factory 
methods will be used on the model. Models should be 
made in the model room, a department well organized 
and staffed with mechanics who have had factory ex- 
perience. Provision should be made for teaching the 
model makers the general requirements of the devices 
they work on. The discovery of sub-standard spac- 
ings, improper clearances, unmatched holes, or too thin 
sections, can frequently be corrected by a discussion 
between the model maker and the draftsman as the 
work progresses, with a very appreciable saving in time 
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n There’s a lot of satisfaction in a mess of sweet- 
: corn, that you grew yourself in your own Victory 

Garden. . . . Satisfying also to you is the knowl- 

1- edge that the day is coming ever closer when 
a Chromel can again be had for your heating-units 
1- 

bad and resistors. And we dare say you also feel good 
to in the knowledge of how faithfully Chromel is 
ee filling its job in devices you made before the war. 
a We don’t claim that the war has taught us to 
is make Chromel better. But you may count on it— 
ad you'll find Chromel entirely reliable, as always. 
° Meanwhile, glad to send you Catalog-M(G).... 
it- HOSKINS MANUFACTURING COMPANY, 
ce DETROIT 8, MICHIGAN. 
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Transformers 
for Electronic Applications 


If you have a problem involving transformers for electronic 


applications, take advantege of our 34 years of specialization 
in the designing and building of transformers. Acquaint your- 
self with the latest developments in transformers for electronic 
devices. Our engineers will be glad to consult with you. 


Write Us As to Your Particular Requirements 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT 7, MICH. 


“The 
Dongan 
Line Since 





TUNGSTEN 
PUNT ETL 


... AND EVERY SHOT A DIRECT HIT! 


There are no near misses with tungsten contacts — aim is 
true, and every closing and opening is dead center. Out- 
side elements cannot disturb the ‘‘bead"’, because highly- 
fused pure tungsten eliminates excessive pitting or oxidation. 
Take advantage of the perfect firing power of METROLOY 
contacts when industry resumes its normal occupation. They 
are proving their worth in all corners of the world. Metroloy 
Company, 55 E. Alpine Street, Newark, New Jersey. 


NEAREST TO RESISTANCE-FREE OPERATION 
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and a greater assurance that the final drawings will be 
properly corrected before they are issued for produc- 
tion and therefore offer more immediate. use. 

Indeed, close cooperation and understanding between 
all of the departments handling a development is the 
basis of speedy and sound work. The model maker 
should be familiar with the operation of the device and 
the tests which will be performed on it. If he under- 
stands how it is to be tested he may construct it in sec- 
tions so that a portion most likely to be damaged can 
easily be replaced; he may attach certain contacts or 
assemblies with screws when the drawing calls for 
riveting or staking for production; he can make ac- 
ceptable substitutes for non-critical parts which could 
only be formed to the drawing dimensions by expen- 
sive dies or fixtures. 

While the design engineer does not want to lose 
sight of the project at this point, it may be well to let 
the draftsman follow the building of the model. He 
should correct his drawings at once to take care of any 
errors or desirable alterations which may be found 
while the model is in progress. 

After the model has been made it will generally be 
inspected carefully by the draftsman, the chief drafts- 
man, the design engineer, and probably several others 
in the organization. Since the draftsman will usually 
be asked the first questions he should have first chance 
to examine the model. 


CRITICISM THAT BRINGS SUCCESS 


ERE IT may be well to ask someone to play the 

Devil’s Advocate and criticize the product to the 
limit of his ability; a member of the sales department 
should be good, particularly if he has had some engi- 
neering training, as he is well versed in all the little 
things that appeal to or aggravate a customer. Some 
of the suggestions may be mutually incompatible, like 
the 7 in. square enclosure which was purported to house 
a switch with 4 in. of wiring space on all sides of it, 
but the value of the review should not be overlooked, 
for some of the impossible things that the sales de- 
partment asks for today may actually be on the market 
tomorrow. 

The model should now be photographed, and turned 
over to the laboratory for testing, with arrangements 
for the draftsman and model maker to witness any 
new or interesting tests. 

In the meantime the design engineer should have 
worked out the test program and checked that all neces- 
sary instruments and apparatus will be available. Ar- 
rangements for tests outside the plant should be com- 
pleted well in advance. 

If the device is a large one requiring auxiliary ap- 
paratus to be purchased, such as motors or control 
panels, these should be anticipated early in the devel- 
opment. Much standard apparatus will be available 
from stock after the war, but even then if a special 
control panel is required a period of one to three months 
may be required in order to obtain a sample of no great 
complexity. 

sefore final drawings can be released there are a 
number of side-line investigations which are usually 
considered necessary. A check should be made for 
patent infringement as well as patentable features, the 











Et 


ts 
1V 


ve 











OW, industry's heaviest machines 
can be “bossed” by signals no 
more powerful than a cautious wink. 
Steel-mill flying shears and bomber 
gun turrets perform as if controlled 
by magic. Paper winder rolls are be- 
ing regulated by the minute output of 
electric eyes. 


Tomorrow, countless other machines 
will be obeying whispered signals 
initiated by power... motion... light 
color... sound ... temperature. 


The partnership of industrial elec- 
tronics and G-E amplidynes— expertly 
matched by G-E engineers—opens 
vast new possibilities for stepping 
up milliwatts to kilowatts, with a fast 
and precise response to the slightest 
change in the input signal. 


GENERAL ( ELECTRIC 


The best investment in the world is in your country's future—BUY WAR BONDS 


a 
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How does this partnership work? 


The milliwatt output of detecting de- 
vices such as phototubes, selsyns, or 
pilot generators is first amplified elec- 
tronically to about one watt. Instan- 
taneously, the amplidyne adds another 
powerful boost, furnishing the kilo- 
watts required to drive or control 
industrial machines. 

The story of the amplidyne is interest- 
ingly told in “The Short Circuit That 
Moves Mountains”. This booklet ex- 
plains how amplidynes are being used 
to control speed, hold tension, speed 
up acceleration, provide automatic 
positioning. It shows why this G-E de- 
velopment has fostered an entirely new 
concept of automatic control. Ask for 
Bulletin GEA-4053. General Electric 
Company, Schenectady, N. Y. 


+ 
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With an electronic tube Sy, ampili- 
fying a .O1 waft signal 100 times, 
and with the amplidyne +). in 
turn boosting it on up 10,000 
times, amplification up to 
1,000,000 to 1 is possible. If multi- 
stage electronic amplifiers are 
used and if the amplidyne is used 
to control a generator, over-all 
amplification (from the signal to 
the generator output) is way up 
in the billions. 
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IMPLIDYNES 
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THE ONE WORD THAT TELLS YOU 


MOST ABOUT KURMAN RELAYS 


The bigthing you want to 
remember about Kurman 
Relays is the confidence 
with which you can buy 
them—for any purpose. 
In volume production of 
more or less standard 
units or costly experi- 
mental developments in 
the newer fields of Elec- 
tronics, Kurman Relays 
are tops. The confidence 
which we have built into 
our product over 23 
years, is performance in- 
surance for you. Like 
many of the keenest buy- 
érs of relays, whatever 
your requirements— 


“Consult Kurman” 


ELECTRIC 
CO. 


LOonG Istanpo City 


30 NORTHERN Bivo 
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Prevented in Wartime Machining... 
Coolant Pumps Are Powered By 
EMC “Custom-Built” Electric Motors 


Saving precious cutters and tools, helping maintain ision working standards, 
Coolant Pumps are regular equipment on most M achine tools today. Specially 
designed EMC Fractional H.P. Motors, compact, small power-packages, keep 
these vital pumps running steadily, efficiently, on their 24-hour-a-day service 
for Victory. 


Practically every industry serving civilian and wartime needs today has some 
dramatic evidence of EMC skill, knowledge and experience in precision-built 
Fractional H.P. Electric Motors. Remember this wealth of engineering ability 

en YOU need special small-motor power 


on today's or post-war products. 
for the 
yc "SER i \elp 
Eyieer. Wt wil, "Gate ELECTRIC MOTOR CORPORATION 
ou to accut needs: 
a your motor 1204 State Street, Racine, Wisconsin 
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use of critical or restricted materials, and all other 
features usually gone into with any new product or 
especially required now because of existing conditions. 
If started soon enough these may be completed by the 
time the drawings are ready to release for tooling. 

The helps described for expounding the idea can be 
of very considerable help to the patent department, the 
cost department, and others who must necessarily take 
an interest in the work, and the model itself will al- 
ways be in demand. In fact, it is so valuable that in 
the case of many small devices, even though one model 
might suffice, two models may be economical. In 
event this is decided upon the first model may be 
rushed through from preliminary sketches while the 
second effects various improvements. Unless major 
changes are made the first model will be satisfactory 
for the patent and cost departments. 

Production drawings should be started as soon as 
other drafting work is cleared up, even though it may 
be some time before they can be released. 

If the nature of the product requires substantial life 
or operation tests on die formed production units these 
units or the critical parts for them should be released 
at the earliest possible moment. Likewise with a part 
where the tool work will obviously require a long time 
it may be well to gamble on the success of the design 
and get the tool work started even before the model 
is completed. While a decision to do this may rest 
with the factory or company executives, the sugges- 
tion to consider it must come from the engineering 
department of the organization. 


CONSTANT TEMPERATURES 


(Continued from p. 136) 


governed by the speed of the motor-driven fan which 
draws air in from the outside, circulates it and after it 
has absorbed moisture, evacuates it through vents pro- 
vided for that purpose. Many ovens and similar heat- 
ing chambers do not have adjustable-speed motors but 
employ those running at constant speed and depend 
wholly upon the regulating dampers. In any case, 
air flow is regulated by a control on the front of the 
cabinet and temperature within the working space is 
held constant to + 0.15 deg. C. or closer. 

The thermo-regulator is usually of the bimetal expan- 
sion type and many have provision for changing the 
adjustment of temperature to be maintained. Openings 
are also provided for the insertion of one or more 
thermometers so temperature within the working space 
can be under constant observation from the outside. 
Adjustable wire mesh shelves provide for the support 
of test tubes, beakers, and culture plates. 


Active in the field of unusually sensitive temperature con- 
trols and the elements entering into their assembly, and includ- 
ing those cooperating in making available data and illustrations 
upon which this discussion is largely based, are: American 
Instrument; Brown Instrument; Bristol; Burling Instrument ; 
Cutler-Hammer; Thomas A. Edison; Fenwal; Fisher Scien- 
tific; General Electric; H. B. Electric; Mercoid; Micro Switch; 
Minneapolis-Honeywell Regulator; Mixing Equipment; Mu- 
Switch; Precision Thermometer & Instrument; Pyrometer In- 
strument ; E. H. Sargent; Struthers Dunn; C. J. Tagliabue Mfg., 
George Ulanet; Valverde Laboratories; Westinghouse Elec- 
tric & Mfg.; Weston Electrical Instrument; and Wheelco 
Instruments companies. 
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L. the interests of hundreds of engineers, de- 
signers, and production executives, to whom 
better coil and flat springs are of vital impor- 
tance, Instrument Specialties Company is plan- 
ning a comprehensive exhibit of “Micro-proc- 
essed” beryllium copper springs 
and engineering data—to be 
shown at the National Metal Con- 
gress, Room 713, Palmer House, 
Chicago, from October 18th 
through the 22nd. 
**Micro-processed” beryllium 
copper springs are setting new 
standards for spring design and 
performance. In the past nine 
months, Instrument Specialties 
has had innumerable requests for 
detailed information on the met- 
allurgical, design, physical and 
electrical properties made pos- 
sible by this process. Therefore, we are as- 
sembling under one roof in Chicago, the best 
, informed members of our staff, who will be 
t pleased to discuss with you any phase of Micro- 
P processed springs and their most effective use. 
: The metallurgical director, chief design engi- 
,, neer, and others of the Instrument Specialties 
. organization will be in attendance, backed up 
by technical information of real value to users 
- of springs. This is our cordial invitation for 
: you and your associates to make it a point to 
e get at first hand the exceptional story of 
> 


“Micro-processed” beryllium copper springs. 
rt Room 713, Palmer House, Chicago, 


October 18th to the 22nd. 


n- 
d- 


ns 


it; INSTRUMENT SPECIALTIES CO., INC. 


n- 
= DEPT. L. LITTLE FALLS, NEW JERSEY 
wa 

[n- 
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ec- 
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All These Drafting Jobs 
Vsti 


Just 
Flick 
a Dial 


on the 


TER 


-COPYIST 


% Take the drudgery and 
delay out of the drafting room. Shorten the manu- 
facturing interval from the idea stage to the shipping 
dock. All with Hunter Electro-Copyist, the original 
photo-copying machine that is as fast as light, as 
accurate as the camera’s eye. 


Requires no lenses, focusing or darkroom — no 
special experience of any kind. Simply pull out a 
length of sensitized paper to cover the drawing, close 
the cover and flick a dial. In a matter of seconds, the 
drawing is copied. In a surprisingly short time you 
can have the developed print — with no errors, noth- 
ing left out. Every legend, dimension, correction and 
notation included — every line, angle and curve 
accurate to scale! 


You'll save enough manpower on reproduction jobs 
alone to expand your drafting capacity for vital, rush 
war work, or for your own post-war designs. 
Write today for a 

free, detailed folder 

on engineering and 

production depart- 

ment applications. 


Jumbo - Size Model 
for Aviation Work 


The same machine, the 
same basic principle, the 
same speed and accuracy 
—only scaled up in size 
to accommodate larger 
drawings. 


HUNTER ELECTRO-COPYIST, INC. 


430 5S. Warren St., Syracuse, N.Y. 
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NEW MATERIALS AND PARTS 


(Continued from p. 178) 


for long periods or where operating frequency runs up 
to 20 per min. Residual holding has been minimized. 
Result is that return springs are light and a large 
percentage of operating power goes into operating, less 
into overcoming a spring. Special glass insulated units 
are supplied for high temperatures . . . having been 
tested by two-hour exposure to 350 deg. F. Different 
types of mountings and electrical connections are illus- 
trated herewith. West Coast Electrical Mfg. Co., 10008 
S. Main St., Los Angeles 3, Calif. 


DC. TO AC. WITH REGULATION 


Ball-bearing motor-alternator units supplied in in- 
tegral ratings up to 5 kva. single phase. Sets are com- 
pact and _light- 
weight for specifi- 
cation in various 
products. Construc- 
tion consists of an 
alternator driven by 
a de. motor and 
with a field of the 
former in series with the motor armature so that the set 
responds to added alternator load by drawing more dc. 
from the line. This strengthens the field and regulates 
the voltage of the ac. circuit. Rotating members of 
both units are mounted on a common shaft which de- 
sign eliminates a number of parts, saves weight, and 
simplifies disassembly . . . the armature coming out 
when an end shield is removed. General Electric Co., 
Schenectady, N. Y. 


ALL-POSITION AC. ELECTRODE 


Can be used for overhead and vertical work without 
use of special operating technic. Requirements for 
Grade E-6011 under AWS-ASTM specification A-233- 
42T ; for Grade III, Classes 1 & 2, U. S. Navy Bureau 
of Ships specification 46F3; and for Grades H1G, 
B1G, and E2G, American Bureau of Shipping are met. 
Sizes supplied are 340, 14, %e, and %@ and typical 
physical properties of the metal as welded include yield 
points of 52,000 to 61,000 psi.; ultimate strength of 
62,000 to 71,000 psi.; and elongation of 22 to 26 per 
cent in two inches. Metal & Thermit Corp., 120 Broad- 


way, New York, N. Y. 
CONTROLLED-PROPERTY PLASTIC 


By means of production controls for variations of 
basic properties, this new plastic can be produced hard 
or soft, elastic or tough, magnetic or non-magnetic, 
and desirable combinations of these opposites. It can 
be clear or in a range of colors. Several lightweight 
grades are available with compositions suitable for 
forming, molding, shaping, cutting, shearing, sawing, 
punching, piercing, stamping, polishing, drilling, litho- 
graphing, and printing. Emeloid Co., 287 Laurel Ave.,° 
Arlington, N. J. 
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- Look to your insulation if you want “maybe” left 
4 out of the performance of your instruments, controls 
\- , 

. and low tension circuits. 

- LEXEL Insulating Tape (cellulose acetate butyrate ) 
= is getting the call for such applications because it 
Vv 
d gives full protection for any size of wire, with 
e minimum bulk and weight. 

t . — sii ie 
: The conductor is CENTER-SEALED, by heat, in 
cs 
es a continuous helical tube of LEXEL. This provides 
of high dielectric strength, high insulation resistance, 
e- : , 

low moisture absorption. It is flame retardant and 
nd 
ut resists temperature extremes. 
O., Production machinery and fighting equipment are 
both being served extensively by LEXEL Insulation. 
On your request, we'll gladly send test samples, 
) q siadt) I 
ut specifications and the names of manufacturers sup- 
- plying LEXEL insulated wire and cable. 
au ‘a . * 
G, 
et. CUSTOM-MADE INSULATION ! 
ical 
eld As a regular service, Dobeckmun engineers also develop 
c 
laminated insulation products custom-made to special purpose 
of I pecial pury 
per specifications, such as slot cell and phase insulation for 
ad- motors, insulation for shipboard cables and other uses. If 
your requirements are unusual, call on us. 
LEXEL is a registered trade-mark of The Dobeckmun Company. 
, of 
iard 
etic, 
can 
ight Gir ae a 
for 
ying, 
itho- 
iad CLEVELAND, OHIO OAKLAND, 
ve., 
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ke Buy WU EEL PSAs <4 


..- they meet the rigid Specifications 
of the 
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MA wi T i M F POST-WAR PLANNING BY COMMUNITIES 


Reliance upon local opportunities is the basic idea 


Designed and Engineered for behind some postwar suggestions of the Committee 
Shipboard Service above and 
below deck... both for Com- 





for Economic Development, an organization financed 
by contributions of private business. Pointing out 
that the end of the war will bring the problem of 


bat and Merchant Service. finding ten million jobs for the people in the armed 
forces plus jobs for the indeterminate number who 
Baldor Motors meet the high are doing work which is strictly of a war nature, the 


committee, located at Room 3311, Dept. of Commerce 


standards of Industry also Bldg., Washington 25, D. C., has issued a_ booklet 
sooo they will surely meet of suggestions for industrial employers to show how 
> the CED can operate in every town of 10,000 or more 
your requirements. people with a total of 1500 or so units which will, 
without interfering with present production, do these 
three things: (1) Urge on business men the neces- 
sity of planning ahead for maximum jobs after the 
war, (2) Raise the sights of business men by reveal- 
ing the full possibilities of our economy if we plan 
boldly and intelligently, and (3) Give special emphasis 
to articles which give businessmen facts about new de- 
velopments and opportunities which affect their bus- 
iness. 
| Pitching in on the same general problem, the De- 
partment of Commerce has published a booklet en- 
| titled “Community Action for Post-War Jobs and 
The 100% Protected Motor Profits.” As the titled indicates, the emphasis is again 
with liberal overload capacity | on assistance to entire communities rather than in- 
dividual persons or companies. Suggested present 
BALDOR ELECTRIC COMPANY, ST. LOUIS activities for solving problems-to-come include inven- 
District Offices in Principal Cities torying community needs, assets, and potentialities 
through meetings and interviews; studying methods 
for attracting new industrial enterprises; creating a 
“work pile” of local things which will need doing after 
the war; and building reserves, not only of money 
| but also of ideas. The booklet presents many ap- 
| propriate case studies showing how 487 communities 
have already made strides in the accomplishment of 
these goals by adopting some of these tactics. 





CHANGES WITHIN NEMA 


Three new member companies are on the approved 
roster of the association: Ampco Metal, Inc., Mil- 
waukee, Wis., Clinton E. Swift, manager of the weld- 
ing division—electric welding section, welding wire 
group; Kent Metal Mfg. Co., Brooklyn, N. Y., S. R. 
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CONNECTO 
E THE LINE OF LEAST RESISTANCE! 
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us- 
) Burndy HYLINE Connectors are formed from pure copper in one-piece . . . 
e- 
en- because one-piece construction eliminates the probable added resistance 
ind of an extra contact surface . . . thus giving you a more positive, more 
an efficient connection. 
in- : ; ‘ . 
ae Furthermore, this exclusive Burndy method of construction provides 
en- added strength in a design which is more compact and lighter in weight. 
ties Thus when you indent a HYLINE connector to a conductor you are sure 
ods of a connection that is strong, extremely compact, and of maximum electri- 
y a : : . ‘ ~~ 
cae cal efficiency. A copy of the new HYLINE catalog illustrating and describ- HYLUG ... one-piece terminals, for all 
a in YLI nnector ill aladl ; wire sizes from No, 29 up, with either 
~ ing all HIVLINE connectors, will g y be sent on request open or closed backs, with or without 
ap- split or solid insulation shrouds, 
ties 
oi ._ —— 
HYLINK ... one-piece end to end con- 
nectors for-all wire sizes from No. 29 up, 
with or without insulation shrouds. 
ved | ae | 
Mil- LINKIT ... the famous Burndy separable 
1d connector which has no loose or extra 
cra iF i i No, 2 j 
lite BURNDY ENGINEERING CO:, INC. <iniio Meare te wnlertentet:s 
107 EASTERN BOULEVARD + NEW YORK 54, N.Y. 
— 9 
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For years, many electrical 
manufacturers throughout the 
country have incorporated 
DOLPH’S Insulating Varnishes 
into their specifications. They 
realize it pays to use the best 
for they know their electrical 
units are no better than the 
varnish which protects them. 


When in need of insulating 
varnishes, specify DOLPH’S and 
assure yourself that your units 
are getting the proper protec- 
tion. Thev are formulated to 
meet the most rigid specifica- 
tions. 


*(Records on file.) 


JOHN C. DOLPH COMPANY 


insulating Varnish Specialists 


68C Emmet Street, Newark, New Jersey 








¢ 
ADJUSTABLE-SPEED DRIVE 
FOR A-C. CIRCUITS 
SPEED RANGES up to 16 to 1 SIZES 1 TO 30 hp. 









SPEED CHANGES. 
Speed adjusted 
smoothly over o wide 
ronge while machine 
is in operation. 


QUICK STOPPING. 


Obtained electric- 
ally from speed ad- 
juster handle or stop 
button. 





SLOW FOR THREADING and INCH- 
ING. Safe for setting-up and for close 
inspection in process. 


SMOOTH ACCELERATION. No clutch- 
es. Smooth acceleration and deceler- 
ation to protect light material in motion. 
ALSO: A direct space-saving drive; speed-control convenience 
without limitations; reversing; start and stop without interfering 
with speed setting; ample starting torque. 


Send for your copy of Bulletin 311 — FREE 


SET Gest tier ea toh dail [mein 
1088 IVANHOE ROAD 


. 










CLEVELAND, OHIO 
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Gerber, president—industrial and commercial lighting 
section; Martin-Gibson Co., Detroit, Mich., Harry 
D. Martin, president—same section. Crouse-Hinds 
Co., Klieg] Bros. (Universal Electric Storage Light- 
ing Co.), and Pittsburgh Reflector Co. join the search- 
light group of the Floodlighting Section. Pennsyl- 
vania Transformer Co. affiliates itself with the specialty 
transformer section. Scope of the power switching 
equipment group has been enlarged to include inter- 
rupter switches, wood structures for outdoor stations, 
and isolator and rotor class of switches. 


NEMA APPROVES BRUSH STANDARD 


Designed to be a reference work of practical infor- 
mation concerning the manufacture of carbon, graphite, 
and metal-graphite brushes, this standard represents 
general practice in the industry. It can promote pro- 
duction economies and assist the specification of correct 
items. It includes dimensions, tolerances, and defini- 
tions of dimensions, surfaces, connections, and clips. 
Factors under discussion are thoroughly illustrated 
and documented with tabular data. National Elec- 
trical Manufacturers Association, 155 East 44 St., 
New York, N. Y. 


MACHINE TOOL RENEGOTIATIONS 


Where business runs in short sharp peaks and low 
broad valleys as it does in the machine tool industry, 
members of the National Machine Tool Builders’ As- 
sociation feel special renegotiation procedures should 
be applied. Four salient points of argument with pres- 
ent policies are presented in a booklet which dis- 
cusses the subject as it relates to the machine tool 
industry. Points are: (1) There should be recogni- 


MEETINGS AHEAD 


Oct. 11-12. American Society of Tool Engineers, 
Indianapolis, Ind. Otto W. Winters, president, 812 Book 
Building, Detroit, Mich. 


Oct. 13. Illuminating Engineering Society. Special 
One-day Meeting, New York, N. Y. Frank G. Horton, 
secretary, 51 Madison Avenue, New York, N. Y. 


Oct. 13-16. Electrochemical Society. Biannual 
Convention. New York, N. Y. Dr. Colin G. Fink, secre- 
tary, 3000 Broadway, New York, N. Y. 

Oct. 


18-21. American Welding Society, Chicago, 


Ill. M. M. Kelly, 29 West 39th St., New York 18, N. Y. 


Oct. 18-22. American Society for Metals. National 
Metal Congress and Exposition, Chicago, Ill. Twenty-fifth 


Annual Meeting. W.H. Eisenman, secretary, 7016 Euclid 
Ave., Cleveland, Ohio. 


Oct. 23. Engineers Council for Professional De- 
velopment. Annual Meeting, New York, N. Y. A. B. 
Parsons, secretary, 29 West 39th St., New York, N. Y. 


Oct. 25-27. American Gear Manufacturers Associ- 
ation. Fall Meeting, Chicago, Ill. Newbold C. Goin, 
secretary-treasurer, 602 Shields Building, Wilkinsburg, Pa. 


Oct. 25-29. National Electrical Manufacturers 
Association. Annual Meeting. New York, N. Y. W. J. 
Donald, managing director, 155 East 44th St., New 
York, N. Y. 


Nov. 29-Dec. 3. American Society of Mechanical 
Engineers. Sixty-fourth Annual Meeting, New York, 
N. Y. Ernest Hartford, executive assistant secretary, 
29 West 39th St., New York, N. Y. 























Complete sets of track insulation for the various 
weights and types of rail are fabricated by Taylor to 
A.A.R. specifications. Taylor Fibre has high density. It 
will not flow under pressure. It has contributed to the 
success of the automatic block signal system. Taylor 
railroad track insulation includes everything necessary 
for complete rail joint insulation—end posts, bottom 
plates, washer plates, head plates, fish plates, bushings. 
Whatever your insulation problem may be, Take it to 
Taylor. Our engineers will be glad to study your blue- 
prints and make recommendations, without obligation. 


TAYVZLOR FIBRE COMPANY 
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Tough as the hide of a “hippo,” Taylor Vulcanized Fibre is amazing many a skeptical’ 
engineer with its ability to stand up under severe punishment. 





Between thousands of rail joints, for example, are track-shaped sections of Taylor 
Vulcanized Fibre insulation. Under the pounding of giant locomotives and heavily- 
loaded cars that ceaselessly beat and flex the rails, Taylor insulation stands up better 
than any other material the railroads have ever tried. 


Yes, Taylor Vulcanized Fibre is TOUGH. And its quality is remarkably dependable, 
too; for it’s produced by the Verifibre Process—Taylor’s name for quality-control. In 
the industry's most modern plant, every raw material is produced, checked, and veri- 
fied under Taylor control and supervision. 


If you have a problem that might be solved either by Vulcanized Fibre or Phenol Fibre, 
it will pay you to Take it to Taylor. Orders are now subject to WPB allocation. 


NORRISTOWN, PENNSYLVANIA + OFFICES IN PRINCIPAL CITIES 
PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 


LAMINATED PLASTICS: VULCANIZED FIBRE + PHENOL FIBRE 
SHEETS, RODS, TUBES, AND FABRICATED PARTS 
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G-E NEON GLOW LAMPS 


For use as Pilots and Indicators 


ENERAL ELECTRIC Neon Glow Lamps are ideal 

as pilots and indicators in industrial war plants 
because they require little power, can operate on standby 
battery or generator service, and stand up under shock 
or vibration. They produce a distinctive orange-red 
light and have a useful life of about 3000 hours. 


They are used as pilot lights to 
show location of switches, sprin- 
kler valves, alarm boxes, emer- 
gency doors and exits, and as f 
indicators for fuses and for ma- 4 
chines with small quiet motors 
which may run unnoticed. They 
may also be used as test lamps for 
electrical circuits, for synchro- 
nizing any two or more moving 
machines and checking speed. 


Maybe some vital equipment you 
make can be made more efficient 
with the help of glow lamps. 
Your electrical wholesaler can 
supply the complete line. For a 
free folder showing many uses, 
write Dept. EM-10,at the address 
below. 








TYPE S-14 G-E Neon Glow 
Lampsin 3 and 2-watt sizes 
start at approximately 60 


volts AC, 85 volts DC. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL & ELECTRIC 
410 FE Street, Hoboken, A E 


LAVITE 


STEATITE CERAMIC 


Chosen by resistor man- 
ufacturers for its exception- 
ally low loss-factor and high 
dielectric and mechanical 
strength, LAVITE provides 
the utmost insulation 
protection for the high fre- 
quency product. Close 
tolerances — to meet your 
most rigid specifications. 
Write for test samples. 





















hot tanooga, Tenn 


RUC 


Chicago 
549 W. Randolph St 


npkins F. W. Lutner Needham 


s Angeles, 4116 Avalon Blivd., Electrical Manufacturers NTT) +) +] a te 
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tion of the special problems of the machine tool and 
other comparable industries as manufacturers of items 
that will be used in the war only temporarily and will 
thus for many remaining years of their existence 
saturate the post-war market. (2) . recognition 
of the variable excess profits tax burden which falls 
more heavily where there has been the greatest ex- 
pansion in relation to normal output. (3)... recogni- 
tion of the need to retain earnings to provide cash 
reserves for post-war employment, research, and de- 
velopment expenditures. (4) recognition of 
the principles that only earnings after taxes should 
be reviewed for renegotiation. (5) recognition 
of the need to exempt from renegotiation that part 
of the life of the machine which is not expended in 
the war and will thus be engaged on peacetime work. 


DIAGRAMMATIC STANDARDS 


Graphic symbols for telephone, telegraph and_ radio 
use and for power, control, and measurement are the 
subjects of two new publications issued by American 
Standards Association under sponsorship of AIEE 
and ASME. Two type of symbols are expressed: 
Basic and ancillary. Basic symbols typify generic 
types of apparatus and to differentiate between ex- 
amples of a generic type, expanded or alternate sym- 
bols are suggested as combinations of the types. Also 


| 
7 
| 
| 
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“Studies are being made of post-war markets, 
including those in foreign countries, and possible 
new products and plans are being developed for 
prompt reconversion of the company’s plants 
and facilities to peacetime operation at the end 
of the war, so that the company may be in a 
position to make the greatest contribution to 
reconstruction through the creation of jobs and 
the production of goods."—James T. Bucktevy, 
President, Philco Corp. 


eo ae 


= 


-~_———: 





—“—<~—s se. e ewe 





general symbols are given for use where single or 
expanded ones cannot be applied and the advocated 
procedure is to write in the necessary description. 
Coordination of the symbols used in the two indus- 
tries has been given a great deal of consideration by 
the subgroup of the committee and all but four of 
the basic symbols have been harmonized. Cross ret- 
erences facilitate the use of these conflicts on the 
relatively few drawings where both power and com- 
munication symbols appear side by side. 


PLEAS AND AID FOR INDUSTRY 


To promote on the West Coast its current program 
for the fuller appreciation of “freedom of enterprise”, 
the National Association of Manufacturers is sponsor- 
ing a series of four lectures in Seattle, Portland, San 
Francisco, and Los Angeles. Another contempor- 
ary drive by the same organization relates to good 
industrial relations. A booklet has been issued which 
sets forth a series of recommended policies includ- 
ing: A considerate and orderly hiring procedure; 
wages in harmony with general levels in both com- 
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the obligations...and 
opportunities of tomorrow! 





The experience derived from the 
successful handling of industry’s 





vast war-time Gear and Gear 
Speed Reducer Requirements by our organization 
gives us an initiative that will prove invaluable to 
our capability of meeting the obligations and 
opportunities of industry’s post-war Gear and Gear 


Speed Reducer Requirements. 












D.O.James Gear Speed Re- 
ducers are produced to meet 
any Power Saving Problem 
and are made in an exten- 
sive range of sizes and ratios. 









The gear speed reducer section of Catalog 1000, con- 
taining 275 pages of engineering data, prices and 
illustrations of every type of reducer, is now ready 
for distribution. We will gladly send you your copy. 


Over 55 Years Making All Types D.O.JAMES MANUFACTURING CO. 


of Gears and Gear Reducers 1140 W. Monroe Street + Chicago, U.S.A. 
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SPRINGS FOR ALL PURPOSES 


eae 
















Extension spring with 
raised, elongated 
hook end. 


oO 4 
’ ty MIMD ut 
COMPRESSION 


Mss 


Torsion spring with 
one offset hook end 
and one straight end. 








Torsion spring with 
special hook end. 


® 


Torsion spring with, 
both ends special. 











OS 
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Hubbard makes Springs in all kinds 
of metals for every mechanical ap- 
plication. Send us your sketches or 
describe what you wish to accomplish. 


M. D. HUBBARD SPRING CO. 


810 Central Ave., Pontiac, Mich. 
















WITH 


_AMPERITE 


REGULATORS 





AMPERITE @ 
TAGE VARIES 


1. Amperites cut battery voltage fluctua- 

. tion from approximately 50% to 2%. 
2. Hermetically sealed — not affected by 
_ altitude, ambient temperature, humidity. 
3. Compact, light, and inexpensive.~ 
eed Py US. a Navy, and Air Corps. 
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AMPERITE CO., 561 Broadway, New York (12), N.Y 


munity and industry; definite procedures for pro- 
motion, layoffs, and dismissals; specific rules and 
regulations on hours, overtime, vacations; an orderly 
policy for considering misunderstandings and griev- 
ances; a specfic program and policy for selecting and 
training supervisory personnel; and keeping the em- 
ployees informed on company policies and problems. 


ROTATING MACHINERY STANDARD TO DATE 


American Standards Association publishes C-50, a 
modernization of standards for Rotating Electrical 
Machinery published in 1936. Covering dc. rotating 
machines; synchronous generators, motors, and other 
machines; synchronous converters; induction motors 
and other machines; de. and ac. fractional-hp. motors ; 
the book brings a recognition of practices predomin- 
antly in effect already and only to a small degree 
those which are newly developed. Much of the or- 
iginal early standardization work of AIEE remains 
here, basically unchanged. That organization’s test 
codes are now incorporated in the publication which, 
for convenience contains a list of changed, deleted, 
and new paragraphs. 


DUPONT BROADENS SCOPE 


For the year 1942, E. I. du Pont de Nemours & Co. 
reports that 46 per cent of its gross sales represented 
products which either did not exist in 1928 or were not 
then made in commercial amounts. And when they 
add on the confidential amounts of products so new 
they are still military secrets, the proportion is ever 
more arresting. Company prognosticators expect that 
when the war ends, the fraction of new product busi- 
ness will rise rather than fall because of things to be 
introduced and things which are currently 
aside to make way for wartime necessities. 


standing 


HOW MANY AMPERES IN A DREAM HOUSE ? 


After the war, says the National Adequate Wiring 
Bureau, people may be looking forward to new homes 
wherein many tasks will be done either by electron 
tube devices or other electrical apparatus. Whether or 
not that takes place, said things will not, admittedly, 
be available directly. Thus, the Bureau has set out 
to provide a means of assurance to purchasers of new 
houses that the basic wiring is capable of accommo- 
dation to the advances that will almost certainly take 
place in the development of home appliances. As a 
suggested solution, the Bureau is going to provide a 
certification service by which builders can assure their 
clients of a properly engineered job. The specially 
developed identifying symbol will serve as a key to 
the identification of such homes. 


ASTM ON SALT AND TIN 


Two papers of potential significance to engineer-de- 
signers, among those presented at the Forty-sixth 
Annual Meeting of the American Society for the Test- 
ing of Materials, were “Use and Misuse of the Salt 
Spray Test as Applied to Electrodeposited Metallic 
Finishes’ by C. H. Sample of the Bell Telephone 
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From the Equator to the Arctic, Uncle Sam 


matches the uniform to the job 


Matching the right insulation to the job is 
equally important. For instance, the best 
moisture-resisting insulations are not the 
most suitable for very high temperature serv- 
ice. And, there are many other factors to 
consider—resistance to oil, acid, alkalis and 
corrosive vapors, as well as dielectric strength, 


flexibility and mechanical strength... 


For the correct answer to your particular insu- 
lation problem, specify ‘“‘Westinghouse.’’ With 


that one key word, you gain access to a wealth 


1140 W. Monroe Street = 


Pmisulation to the job 





of exact application data plus the experience of 
years in the research, manufacture, repair, and 


maintenance of every type of electricalequipment. 


Westinghouse offers the most complete line 
of Insulating Materials in the world, from 
varnishes and cements to micas, fabrics, and 
tapes. These materials are carried in stock by 


your near-by Westinghouse Agent. 


To help you with your insulation problems, 
there is an experienced Westinghouse Insulat- 
ing Material Specialist assigned to your dis- 
trict. Use him! Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., Dept. 7-N. 


jJ-06321 


Westinghouse 
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Chicago, U.S.A. 
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A-65-J, A NEW REFRACTORY 
TUBE MATERIAL 


Below is tubing made from our new A-65-J material 
which gives special qualities to refractory tubing. 
A-65-] is made especially for wire wound enameled 
resistor tubing and is particularly well adapted for 
electrical control and radio use. Glad to give you 
further information or quote on your requirements if 
you will send us specifications or drawings. 


The Colonial Insulator Company 
937 Grant St. Akron, Ohio 


(Chicago Office: 
1706 Fullerton Ave.) 







PORCELAIN 
MADE TO ORDER 
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YOU CAN DO THINGS WITH 


BAER FIBRE 
FABRICATIONS 


The wide application of BAER vul- 
canized fibre and phenol fibre parts 
throughout industry, is directly at- 
tributable to the fine dimensional 
accuracy and precision workman- 
PARTS ship in each fabrication. This factor, 
the electrical insulation properties, 
the resistance of the materials to 
impact, vibration, shock and com- 
pression, offer an efficient and 
economical solution to numerous 
problems. Your inquiries’ ore invited. 


WASHERS, STAMPINGS, BUSHINGS 


aL Eee Ltt 


MACHINED 





TO YOUR EXACT SPECIFICATIONS 


IN ANY QUANTITY REQUIRED 





Pee eee 


9-11 MONTGOMERY ST., HILLSIDE, NEW JERSEY 
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Finishes” Dy ©. HM. Sample of the bell ielephone 


Labs. and “Conservation of Tin in Soft Solders” by 
D. L. Colwell and W. C. Lang, respectively deputy 
chief and consultant of the materials branch of the 
conservation division of WPB. In the first, some of 
the conclusions reached are: Salt spray test cannot 
be recommended as a quality check on electro-negative 
coatings; thoroughly standardized and properly con- 
ducted it can be useful in evaluating the degree of 
porosity of the electro-positive coatings; time of ex- 
posure to reveal porosity varies with coating basis 
combinations and must be correlated with actual 








oe — Y 
“We will, without question, have new products, , 
improved design, better performance; but if we ' 
; try to produce, before we have taken the pulse ; 
of the market or tried on a considerable com- ' 
{ mercial scale the new methods available to us, ; 
‘ there will be many a cropper come and many a ' 
; broken head.”"—B. W. Crark, Vice President, ' 
' Westinghouse Electric & Mfg. Co. 
i ER: 2 














tests; and further standardization is needed in the 
basic procedure and in the technique of the individual 
user of the test method. In the tin story, emphasis 
is placed on alternate solders and their properties. 
Consideration is given to percentage variations in lead- 
tin solders, to lead-tin-antimony, high lead-silver, 
lead-tin-silver solders, addition of bismuth, of cadmium, 
zinc, and arsenic. Also discussed are costs, methods, 
design, instruction of workmen, preparation of work, 
fluxes, wiping solders, and hand iron solders. It is 
suggested that a good way to save solder is to de- 
sign the soldering operation out of the product, re- 
place it with welding, brazing, or other alternative. 


TWO NEW NEMA ASSOCIATES 


Memberships in the National Electrical Manufacturers 
Association have been approved for: Davis Trans- 
former Company, Concord, N. H.—S. W. Stockwell, 
president, representative. Affiliated with the trans- 
former section; Schwarze Electrical Company, Adrian, 
Mich.—Paul H. Hill, general sales manager, repre- 
sentative. Affiliated with the signaling apparatus sec- 
tion of the association. 


NEW ASTM STANDARDS 


Approved by the standards committee of American 
Society for Testing Materials, 260 South Broad St., 
Philadelphia, Pa., are standards covering specifications 
and tests involving steel, stainless steel, electrical re- 
sistance alloys, paints, rubber, and plastics. Under steel, 
one item discusses the use of an electrical tester for 
detecting small defects which either partly or completely 
penetrate the walls of tubes. It has been in use for 
some time. Incremental permeability and core loss of 
flat-rolled magnetic materials are tested by procedures 
covered in another of the publications. Under rubber 
products, emergency specifications govern insulated 
wire and cable in the light of limitations preventing 
the use of crude rubber in their manufacture. New 
specifications permit the use of GR-S, or government 
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y ONE OF A SERIES OF ADVERTISEMENTS SHOWING DeJUR PRECISION PRODUCTS IN ACTION ON THE HOME FRONT 
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re- Because of the secrecy encircling war production, little can be told of a meter's im- 
ec- portance to almost every phase of the work. Suffice it to say that over a wide range 
of industrial electronic applications ... heat treating, counting, refining, sound de- 
tection, color selection, and many others about which not a word has been spoken 
or written . . . electrical measuring instruments are universally used. 
an It is of interest to know . . . for present and future reference . . . that DeJur 
t., precision meters are built into the equipment employed by many war plants. 
ms Wherever used, these meters enjoy confidence from the standpoint of sensitivity, 
i” durability and dependability. Peace will usher in even more new uses for meters, 
fe To insure absolute satisfaction, specify DeJur. 
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rubber. Under plastics, tests are established for de- 
termining the temperature above which a normally non- 
rigid material is not brittle in its reaction to sudden 
deformation. Used is an apparatus with a striking 
arm which moves at a designated rate. Specimens are 
tested at 10 deg. C. intervals starting from a tempera- 
ture lower than that presumed to be the point of non- 
failure. Five consecutive cases of non-breaking are 
required. Coolants used are acetone, ethyl alcohol, 
butyl alcohol, and liquid nitrogen. 







































| THAT POST-WAR WORLD 


Work of the research advisory group of National Asso- 
ciation of Manufacturers, a booklet titled Testimony to 
the Future, is designed to provide a realistic picture 
of the prospects for new post-war products and the part 
production of them will play in raising the American 
standard of living. This publication is based on an- 
swers provided by scientists and engineers employed 
| by various units of American industry to a series of 
| 
| 
| 
| 
































questions sent out by NAM. Responses in excess of 
200 assure a reasonable cross section. Among consumer 
considerations, cost-reduction rated well up. Reduc- 
















“In this modern world, research and planning 
can no longer be considered as ‘spectator sports 
and left to the few great corporations while the 
rest of us sit in the bleachers and applaud. We 
must all learn to play the game to the best that 
our resources permit.’—Ra tpn J. Corpiner, 
Asst. to President, General Electric Co. 
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Oo make accurate final torque tests on DC 
motors, our engineers designed special dyna- 
mometers for production testing. This test equip- 
ment gives output readings far more quickly 
and accurately than obtainable by ordinary 


tion of pre-war prices by a flat 20 per cent are cited 
by one respondee as a means of raising employment 
a similar percentage. Standardization and prefabrica- 



































means. It enables usto check the motorsatnor- | tion of structural and functional elements is shown to 
mal or over-voltage, at normal load or overload, | be gaining importance over prefabrication of entire 
and exactly at the specified speeds. Torque and dwellings, while, among home equipment, one suggested 
efficiency are then quickly calculated and, to- re-design involves the integration of hydraulic drives 








gether with other operating data, noted on test into such products as washing machines. Quick-freez- 
sheets. During the course of this test, separate 


sida neatnnsdi didikideanenh otek tell ole. ing and dehydration were widely reported as likely de- 
cuits, and on the commutation. And necessary velopments. Electronics has spread as far as oven 
adjustments can readily be made to temperature and humidity control in the baking indus- 
achieve perfect performance. try while infrared lamps are being looked upon as pos- 
sibilities for the actual baking. Electrical products are 
expected to play a larger part in the improvement of 
health conditions in industry where air conditioning, 
filtering, and electrostatic precipitation were mentioned. 
Development of high octane gasoline is looked upon as 
a large factor in engine design both in aviation and 
automobile circles. Expansion in the use of wood 
is being accelerated by the consideration that lumber 
is a crop and not an irreplaceable natural resource like a 
mineral. Designers indicate that they expect to be busy 
with: electrification of hand tools; simplification and 
lightening of heavy machines to make them portable ; 
heliocopter and combination automobile-airplane units ; 
buses of the new light metals and driven by high oc- 
DYNAMOTORS + D. C. MOTORS + POWER PLANTS » CONVERTERS tane gasoline ; and paper electrical conduit. Incidentally, 
Export: Ad Auriema, 89 Broad St., New York, U.S. A. Cable: Auriema, New York ;, ‘ ‘ a “a 
7 many indicated the value to American industry of the 
| independent inventor who may often succeed in a de- 



































This dynamometer is one example of numer- 
ous devices designed and built in our 
laboratories to help us supply more 
and more EICOR quality Motors 
and Dynamotors to our 
customers. Specialization @& 
in our chosen work makes \, 
possible such develop- 
ments; it will also be re- 
flected in EICOR products 
of Tomorrow. 
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Lumarith foil, used as an extra covering for coil spools and 
bobbins brings the equivalent of “free air” protection to copper 
wire in electrical circuits. Lumarith is chemically inert to the 
corrosive action of current-carrying copper wire and moisture. 
This unique property suggests limitless applications in the 
electrical and radio fields. Delicate circuits, which must be 


operated in all climates without breakdown, have in 
Lumarith foil can be used also for between-layer a 

wrappings of multiple wound coils, insulating and 

oe 

The Celanese Celluloid Corporation’s research 

department has prepared a booklet outlining the ag 

materials. Information on dielectric strength, resistiv- "©; 

ity, power factor, etc. is readily available in its pages. 


Lumarith foil the perfect insulation material. 

guarding against corrosion at the same time. 

properties of Lumarith foil and molded Lumarith i. 4 
Write for your copy. 


Celanese Celluloid Corporation, the first name in plastics, 180 Madison Avenue, New 
York City 16, a division of Celanese Corporation of America sole producer of Lumarith* 
and Celluloid* plastics. . . . Representatives: Cleveland, Dayton, Philadelphia, Chicago, 


St. Louis, Detroit, Los Angeles, Washington, D.C., Leominster, Montreal, Toronto, Ottawa. *Reg. U.S. Pat. Off, 
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ELECTRO MAGNETIC 
WINDINGS AND 
ASSEMBLIES 





Davis-Made Coils, Solenoids, Transformers, etc., pre- 
cision made to specifications, are daily demonstrating 


the superiorities of their dielectric efficiency, 
sturdy, moisture-proof, acid-free construction. Send 
for Davis catalog for your requirements. Complete 
setup for fastest production for war needs. 

SEND B/P OR SPECIFICATIONS 

Immediate attention assured. Let us show you 
the facilities of our #wo modern plants for precision 
work, cost-saving. Let us give you the benefit of mcre 
than 30 years engineering experi- 
ence in windings for every electrical 
purpose. 
GET THE DAVIS CATALOG 
Illustrations, drawings, and engineer- 
ing data that you should have right 
at hand. Phone, wire or write 


al W. DAVIS & CO., Inc. 


Precision Made Coils 
547 W. FULTON 3 F 





for Every Electrical Purpose 


CHICAGO 6, ILL. 
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| velopment which the experts accept as something that 
cannot be done. 


Again, new worlds to conquer. 


RADIO ENGINEERS’ HAND BOOK 


Presented as an aid in radio research and development 
by Federal Telephone & Radio Corp., 67 Broad St., 
New York, N. Y., Reference Data for Radio Engineers 
is a new guide to fundamental facts. In selecting ma- 
terial for the book, the publishers tried to include more 
fundamental data than are usually found in a hand 
book. They felt that the volume could fill the gap be- 
tween existing handbooks and standard radio engineer- 
ing textbooks. They gave special effort also to making 
the material useful in both laboratory and field. The 
work is broken down into sections which cover general 
engineering tables, engineering and material data, gen- 
eral audio and radio design, rectifiers, vacuum tubes 
and amplifiers, telephone transmission, rf. transmis- 
sion lines, radio propagation and antennas, noise and 
noise measurement, non-sinusoidal waveforms, dimen- 
sional expressions, mathematical formulas, general in- 
formation, and mathematical tables. Contents of each 
of these sections include large numbers of those pieces 
of information often so hard to locate but here presented 
in convenient, compact form. 


HOME HEATING EVOLUTION 


Results of a survey taken among suppliers of oil heat- 
ing equipment in the states of Connecticut, New Jersey, 
Maryland, Wisconsin, Iowa, Washington, and Oregon 


| indicate that more than 60 per cent of the post-war 


heating systems will very likely include mechanical cir- 
culation of some sort. Questionnaires mailed by Fuel 
Oil & Oil Heat magazine, 232 Madison Ave., New 
York 16, N. Y., brought in responses from the various 
localities with the significant estimate that about a third 








NO MORE WELDING FUMES 





ORTABLE 


electrostatic 


air cleaning units with 
multiple, flexible metal hoses 
now serve groups of welding 
machines to draw fumes from 
the work area for precipi- 
tation within the equipment. 


The job is an unusually ef- 
fective one since 90 per cent 
of the fumes and air borne 
particles are removed. Dust 
sizes down to one 0.000004 in. 
diam. are electrically deposit- 
ed. A Westinghouse Unit. 
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Will solve Metal Problems in PEACE 


Proving their value under the rigorous tests of war by 
providing dependable, exacting performance in ships, 
tanks, planes, radio apparatus and other war equipment, 
General Plate Laminated metals will solve many post- 
war metal problems. 


In electrical equipment, such as contacts, they'll pro- 
vide better conductivity and increased performance. In 
chemical apparatus and other equipment subject to cor- 
rosive attacks of gas, chemicals, salt, and alkalies, they'll 


provide maximum corrosion resistance. In many mass 
production products, they'll speed output, replace other 
metals not as substitutes but as prime raw materials. 


If your planning calls for improving the performance 
of war equipment or designing of new post-war prod- 
ucts, investigate General Plate Laminated Metals... 
sheet, tube and wire or fabricated parts. Write specifying 
your problems and General Plate Engineers will help 
you find the solution to your metal problems. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostat Metals. 


ATTLEBORO, 


MASSACHUSETTS 
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Check these 


SNIGHIRIGIN 


Features 


=then Design Your 
Product Around It — 


Small—only 234” in diameter by 
15¢” deep. Synchronous, self-starting. 
Pulls up to 8 oz. direct load continuously 
at 1 RPM. Brass gears, hardened steel 
shafts, steel pinions, oil-impregnated 
double bearings, with sealed-in supply 
of special oil surrounding all moving 
parts. Operates at temperatures 40 
degrees below zero to 140 above. 
Standard speeds, from 1 to 300 RPM. 
Other speeds if desired . . . Special 
assignments for the Army Ajir Forces 
and the Navy are keeping us busy—but 
we have expanded our facilities and can 
probably make deliveries when you 





need them. 
— Write Put this 
Today for “*Tiny 
the New : Timer’’ 
SYNCHRON “ to work 


Catalog Tiny Timer for you 
HANSEN MANUFACTURING CO., INC. 
PRINCETON 3, INDIANA 





TIMING MOTORS TiME MACHINES CLOCK MOVEMENTS 
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ot heating installations projected for after the war will 
be forced hot water. Gravity warm air and one-pipe 
steam run neck and neck in third and fourth places 
with gravity hot water and two-pipe steam trailing in 
that order. Broken down regionally, the results show 
forced hot water to be the preference in the East while 
the Middle- and Far-West preferred forced warm 
air. Responses to the survey total 9.6 per cent. Part 
of the questionnaire involved consideration of certain 
aspects of trade names. This information has not been 
published but will be supplied confidentially by the 
publication. 


ELECTRONICS IN INDUSTRY 


Credit for the saving of millions of man and machine- 
hours and millions of pounds of critical materials was 
given to the industrial electronic art at a conference on 
industrial electronics held by the General Electric Co. 
in Schenectady, N. Y., in September. In emphasizing 
the fact that the contemporary outburst of publicity 
for electronics is being applied to a series of processes 
which are already relatively mature, one of the speak- 
ers reported that in 1943, there will be 25 billion 
kw.-hr. of electrical energy passing through electronic 
devices. Many of the actual feats which have con- 
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“Radio tubes and radio waves are opening up an 
important industrial field in radio-frequency 
heating, or radiothermics, as the engineers call 
it. Through the application of high frequency 
radio waves, metal joints can be welded, metal 
surfaces hardened, and a wide variety of indus 
trial drying operations performed in far less 
time than is required by ordinary heating 
methods.”’—Davip Sarvorr, President, Radio 
Corp. of America 
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tributed to the war effort in electronic ways were re 

viewed ... motor speed and acceleration control, print- 
ing color registration, color matching, wire tension 
control, smoke detection, temperature control, and the 
like. The attitude of the company was expressed as 
regarding electronics as another tool in a well-filled tool 
chest of electrical methods of doing things. Thus, elec- 
tronics is thought of as having taken its place as an 
equal partner to enhance, rather than supersede the 
other modalities. Prognostications involve development 
of tube characteristics in both directions. Then, future 
units with their associated circuits will likely handle 
currents several times as heavy as the present maxima. 
And in the opposite direction, tubes are expected to 
become capable of responding to weaker impulses, or 
in other words attain higher degrees of amplification. 
Just for reference, it was pointed out, present tube 
capabilities range from the detection and measurement 
of current far less than a billionth of an ampere to the 
conduction of thousands of amperes. Voltage-wise, 
others can detect and amplify a billionth of a volt while 
others can rectify 100,000 volt. Frequencies of as high 
as a billion cycles can be produced. And from a phy- 
sical point of view, electron tubes run the scale from 





—/.- gongs ene 


aor. ll ———< yee 


ATL ITLESDOVWVAW, MADIAASCN VG ET's 


4 
a 
i 
4 


ELECTRICAL MANUFACTURING, October 1943 .. . 231 





r ae gm =ONEED A QUICK DEPENDABLE 
‘m “a a oe | SOURCE FOR SPECIFICATION 
a ) — 4 Sabie os PARTS IN "@ 


| SN AYENOL HbREw 
| a en fre? 


on 





ing 
‘ity 
Ses 
ak- ; 
a ee. a The experience of producers of hundreds of 
en ya ee electrical and electronic devices can be summed 
iin up quickly: “On parts from phenol fibre and 
oan my vulcanized fibre, Precision Fabricators meet 
specified tolerances, and meet specified delivery 
dates.” 


¥ 

' 

4 
: 


Precision Fabricators, Inc., solicits the oppor- 
tunity of looking over your blueprints. We 
think we can save you money and save you 
time on fibre or glass-bonded mica parts cut, 
milled, drilled, threaded, grooved, turned, 
surfaced, polished or engraved. 
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SPECIFICATION FABRICATORS OF MYCALEX * PHENOL FIBRE *& 
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‘We're going to 





P itch pipes or ordinary tuning-forks are good enough 
for musical instruments where human error is ex- 
pected—but not for electrical instruments. Tuning- 
fork electronic oscillators of our own design are used 
to calibrate J-B-T Vibrating Reed Frequency Meters 
because this is the most scientific, most accurate 
method we know of. Reeds are calibrated twice—once 
before assembly and later in the completed instru- 
ment. Before shipment each instrument is given a final 
check for accuracy of resonance. 


Equally important to you is the J-B-T practice of “engi- 
neering” the instrument to fit the job. To obtain full 
reed amplitude with low power consumption at 400 
cycles, special design and construction are required. 


Like all other J-B-T Vibrating Reed Frequency Meters, 
the new 400 cycle meter requires no adjustment while 
in service, even under adverse vibration conditions. 
It is not affected by wave form, normal 
temperature changes or external mag- 
netic fields. Simply READ the REED 
and that’s your frequency. 


For full description of the complete line of J-B-T 
Vibrating Reed Frequency Meters, send for Bul- 
letin VF-43., 





. Case 2. Base 

Dial 

. Central Mounting Frame 
. Spring Steel Reeds 

. Reed Mounting Bar 

. Driving Coil 

. Permanent Magnets 


Conon» © = 


. Series Resistor 
. Terminal Studs 


11. Long Reed Mount Rin 


(Reed and reed mount from 60 cycle instrument — for comparison) 


~ 
° 


(Manufactured under Triplett Patents and/or Patents Pending) 


J-B-T INSTRUMENTS, INC. 


437 CHAPEL STREET ¢« NEW HAVEN 8, CONN. 


10-JBT-5 
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"a 400 acle meter 










units small enough to fit into a thimble to those which 
are bigger than a man. An infinite field of variations 
awaiting development accomplishment. 


TOWARD CAPITAL INCENTIVE 


Contending that genuine prosperity and high levels of 
employment will be impossible without new investment, 
United States Chamber of Commerce has indicated its 
belief in the necessity for enlarged opportunity and in- 
centive for post-war capital investment. In a bulletin 
written by a staff economist, the Chamber lists as factors 
determining the incentive to invest, 4 things. They are: 
(1) stability and certainty of the constitutional basis of 
society ; (2) the country’s labor policy, especially with 
reference to wages; (3) taxes which diminish the in- 
centive to invest; (4) the ability of business men to dis- 
tinguish between solid, stable demand, and temporary 
demands induced by unwise policies and excessive credit 
expansion. 


TEEN-AGE SCIENTISTS 


For the third year, Westinghouse Electric & Mfg. Co. 
has announced its nation-wide search for the 40 most 
scientific high school seniors in America. Cooperation 
will be obtained from 40,000 high school principals and 
teachers who will administer tests and supply other 
necessary data. Scholarships totaling $11,000 will be 
awarded to the winners, of which there will be at least 
10, and possibly 40, who will participate in a 5-day trip 
to Washington next February. Of the 40 winners last 
year, 11 were girls. Students from public, private, and 
parochial schools are eligible and will participate in 
special aptitude examinations in their home commu- 
nities some time during December. Grand scholarships 
of $2400 each, will go to one boy and one girl selected 
by final examinations. 


ABOUT PEOPLE YOU KNOW 


In the Chrysler Tank Arsenal, Detroit, Mich., M. 
J. Leonard is supplanted by Robert T. Keller as 
works manager reporting to E. J. Hunt, operating 
manager of the arsenal. 


Former general manager Thomas K, Pierce of Do- 
minion Plywoods, Ltd. is assistant general manager, 
Duramold Div., Fairchild Engine & Airplane Corp., 
New York, N. Y. 


H. H. Friend goes from the Scintilla Magneto Div., 
Bendix Aviation Corp. to be development engineer 
of electronics in the new development division of 
Curtis-Wright Corp., Bloomfield, N. J. 


R. J. Minshall succeeds Robert McCulloch to the 
presidency of McCulloch Engineering Corp., Milwau- 
kee, Wis. His assistant general manager is James P. 
Stewart. 


Industry Advisory Committee for plastic thermo- 
setting laminates and to consult with OPA on indus- 
try pricing problems consists of D. J. O’Connor, 
president of Formica Insulation Co., Cincinnati, Ohio; 
C. C. Steck, presides of Spaulding Fibre Co., Ton- 
awanda, N. Y.; William H. Milton, Jr., manager 











ich 


ns 
of 
nt, 
its 
in- SENSITIVE 
tin 
2 TO Va" W.C 
re: e e 
; of 
vith 
in- 
dis- 
ary 
edit The Cook 
2 a 
Thermal-Aire et 
. 7 
Co. is Ideal 
10st 
tion for Many 
and 
> * aa 
ther Applications 
1 be 
east 
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ane for use In applications where extreme sensitivity is 
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demanded. It can be operated by air, gas, steam. le ali tae 
» in , ; I 2 a ere The ‘Spring-life” principle employs 
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si a patented method of construction 
hips The “Thermal-Aire” illustrated has a differential 1/,” in which diaphragms or flanges are 
cted water column and may be adjusted to actuate from joined alternately at their inner and 
1” water column to 30” water column. outer peripheries. Each flange is 
ad ; . Poss ; characterized by a flat section with 
This bellows switch is a combination of Cook Bellows radial corrugations and cupped in- 
and Micro Switch and possesses the long life, rugged- COMPRESSED side and outside edges. 
M. SS é pe abilitv its . ‘ i ; 
ness and dependability of both units. Radial corrugations in each flat sec- 
as , 7 ; ; ; ; ; 
aia Overall dimensions are 414” x 3144" x 2”. . . weight 22 tion provide greater stiffness or 
™ ounces complete with all Amphenol connectors parts. greater resiliency as desired, add 
Contacts are rated at 10 amperes, 110 volts. materially to the life of the bellows, 
Do- a : ot ma ee envaeen and permit closer control of flex- 
Salata The Cook “Thermal-Aire” Bellows Switch is corro- ibilit 
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n of Send us your specifications and we shall be glad to the groove, eliminating air bubbles and assuring strength. 
give you complete data applying to your particular The action of Spring-life construction is like a long 
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i This book explains the theory of ‘'Spring- 
idus- life’’ construction, its advantages and 
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@ Extreme care 
marks the manu- 

facture of Cleve-Tung 
“black powder’. This product is reduced 
by a series of chemical operations involving 
the hydrogen process until it contains under 
14 of 1% impurities. Removed from the 
“boats” shown above, it is sieved through 
200- to 325-mesh screens and accurately 
graded for particle size. Cleve-Tung tungsten 
powder is now available to those holding 
the necessary priorities. 





CLEVELAND TUNGSTEN, INC. 


19200 MEECH AVENUE . eS iSeries 


THOMAS PORCELAIN 
NAA AA lle 


Insulator Cable Groove 
Catalog Size Range Opening Length | Width Bolt 
Number| CM.  [O.D. | Max. | Min.| Inches | Inches| Hole 
= ae eed 
758.000 
7698 500.000 10% 
350,000 
al a] 
00 
umes | | 


These New Cleats permit closer spacings of conductors than the 
standard one wire cleats. This reduces the reactance between 
wires on A-C circuits besides conserving strategic material. 
Write today for descriptive literature, prices and delivery. 


THE R. THOMAS & SONS CO. 
LISBON. OHIO 


NEW YORK BOSTON 


CHICAGO 
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of the plastics department of General Electric Co., 
Pittsfield, Mass.; R. R. Titus, president of Synthane 
Corp., Oaks, Pa.; and C. R. Mahaney, general man- 
ager, Panelyte Div., St. Regis Paper Co., Trenton, 


N. J. 


General superintendent of Bell & Howell Co.’s Larch- 
mont Ave. plant, Chicago, Ill. is I. G. Wilcox. 


President T. Claude Ryan of Ryan Aeronautical Co., 
San Diego, Calif., is president of the Aircraft War 
Production Council, Inc. succeeding LaMotte T. 
Cohu, board chairman of Northrup Aircraft. Vice 
president is Courtland S. Gross, president of Vega 
Aircraft Corp., Burbank, Calif. 


I. T. O’Brien goes from general production manager 
of Chrysler Corp., Detroit, Mich., to special repre- 
sentative on the staff of vice president and general 
manager Herman L. Weckler. 


Mollenberg-Betz Machine Co., Buffalo, N. Y., makes 
Jacob Betz chairman of the board and Harold J. 
Mollenberg president to succeed his father, deceased. 


G. L. Christianson is assistant to the general man- 
ager of Rockford Drilling Machine Div., Borg-Warner 
Corp., Rockford, III. 


President Thomas Saffady of Sav-Way Industries, 
Detroit, Mich., has the Academy Award of American 
Society of Industrial Engineers for outstanding con- 
tributions to the progress of industrial engineering 
and the war effort. 


The Anniston, Ala., depot of the Ordnance Dept. 
becomes a subsidiary of Chrysler Corp. under man- 
agement of E. C. Row, longtime company executive. 


William D. Kennedy, vice president of Wright Aero- 
nautical Corp. is manager of the controversial Lock- 
land, Ohio, plant. He succeeds W. W. Finlay who 
goes to the post of industrial relations and personnel 
head for the entire company. 


From chief designer and consultant on mechanical 
design for Kimberly-Clark Corp., Dr. Rudolph G. 
Minarik goes to Syracuse University to be professor 
of mechanical engineering in the College of Applied 
Science. 


Development director of Brackett Co., Cincinnati, 
Ohio, is the new post of Robert A. Boyer who recently 
resigned as head of the Ford Motor Co.’s Chemurgic 
Laboratory. 


In the electronics department of General Electric Co., 
Schenectady, N. Y., George W. Henyan becomes 
assistant to the vice president. He was formerly 
manager of the transmitter and tube sales division. 


To succeed L. E. Parker, vice president of Skilsaw 
Inc., Chicago, Ill., Jerome J. Topolinski moves up 
from superintendent to works manager. 


From C. M. Hall Lamp Co., where he was manager of 
the radiant heat division, P. H. Goodell goes to Trum- 
bull Electric Mfg. Co., Detroit, Mich. 


With a leave of absence from his post as professor of 
business administration at Northwestern University, 
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= | THE SEYMOUR MANUFACTURING CO. 


on, SEYMOUR, CONNECTICUT 


: Nonferrous pbleys Since 1878 


In the 65 years that “Seymour” has been making CC TUT MMC Mu he Me MDa told l-Ti ier 1s 
~ nonferrous alloys, service has spread to every value; for no previous war or peace has exacted 
ie metal working industry. In this period, three wars CUCU Ce LT me 
T. have drawn heavily upon, and materially devel- aT ee tae dT tal f 
rice ee) a rehabilitation . . . . in which “Seymour” looks 
ega ee Toe Aol ete Lela LTT. forward to enthusiastic participation. 
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Model W2C 
2 and 3 KW 
Water cooled 


Series, 


ea ECTRICITY 
ie Any Sob-Anywhere 


* Coane GASOLINE DRIVEN ELECTRIC PLANTS 

ity where not otherwise available and for 
emergency and standby service. Especially suited for industrial, 
contracting, engineering applications. 


Thousands of these sturdy, reliable plants are doing a winning 
job in the war for all branches of the armed services. 


Sizes from 350 to 35,000 watts. A.C. 50 to 800 avalos, 
110 to 660 volts. D.C. 6 to 4000 volts. Also dual 
and D.C. output models. Air or water cooled —" 


Your one on present or post war needs will receive prompt 


bh ONAN 


D. W. ONAN & SONS 
2063 Royalston Ave., Minneapolis, Minn. 








Washers 


FV ive 


Stampings 


Sey 


ou AD Prt iyé 


y 


2200 South Bay Street 


238... ELECTRICAL MANUFACTURING, October 





1943 


Richard Donham takes up duties as director of com- 


mercial research and post-war planning at Gisholt 
Machine Co., Madison, Wis. 


C. S. Lumley is now assistant general manager of 
Roller-Smith Co., Bethlehem, Pa. He has been co- 
ordinating engineer for the Bethlehem and Allentown, 
Pa., plants since 1942. 


Paul E. Hovgard leaves his job as chief designer for 
Glenn L. Martin Co., goes with the airplane division 
of Curtiss-Wright Corp., Buffalo, N. Y., as technical 
assistant to the engineering director. 


Shifting from Witte Engine Works to the Decatur, 
Ill., plant of Caterpillar Military Engine Co., T. F. 
Brudenell holds the title of assistant design en- 
gineer. 


A consulting practice is opened in Detroit by Oliver 
W. Inskeep, ex-engine designer for General Motors 
Corp. 

Chief engineer Jack Zimmer of Edward Katzinger 
Co., Chicago, Ill., is now a vice president. 


George M. Williams from Consolidated Vultee Air- 
craft Corp., goes to Curtiss-Wright Corp., New York, 
N. Y., as executive vice president to assist the presi- 
dent. 


Frederick W. McIntyre returns from three months 
spent in Australia as a Lend-Lease machine tool con- 
sultant to take up his vice presidency and general 
managership of Reed-Prentice Corp., Worcester, Mass. 


Former vice president and general manager of Edward 
Katzinger Co., Chicago, Ill., Lee B. Thomas steps 
up to president succeeding Arthur Keating, now 
board chairman. 


In the Lycoming Div., Aviation Corp., Williamsport, 
Pa., G. Allen Creighton is assistant experimental en- 
gineer. His former connection was with Electric 
Boat Co. as assistant to the chief engineer. 


Designer Leonard A. Colston from North American 
Aviation Inc., Inglewood, Calif., is now engineer with 
Lockheed Overseas Corp. 


Former assistant chief engineer at Hammond Ma- 
chinery Builders, Inc.. R. H. Hathaway joins the 
staff of Packer Machine Co., Meriden, Conn. 

From the post of division engineer at Continental 
Aviation & Engineering Corp., Miles E. Johnson 
goes to the engineering department of Draper Motors, 
Detroit, Mich. 


C. G. Taylor is chief engineer of Ridgefield Mfg. 
Corp., Ridgefield, N. J.. and F. Oster is production 
manager. They build gliders. 

In the relay division of Allied Control Co., Chicago. 
Ill, C. W. Musser takes over the position of chief 
engineer. He has been with Jubilee Mfg. Co., Omaha, 
Neb. 

Ignition engineer Noel J. Lituchy goes from the en- 
gine department of the Allison Div., General Motors 
Corp., Indianapolis, Ind., to Cedar Rapids, lowa, where 


he will serve as mechanical development engineer with 
Collins Radio Co. 
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How to Select a 
; RECTIFIER 


To say one type of rectifier is better than any 
other type would be as fatuous as saying a bomber 
is better than a fighter plane. Each is better than 
the other when accomplishing the specific results 


for which it is designed. 
n- 

Thus, the manufacturer of a product employing 
7 rectifiers must first determine the results to be ob- 
i tained and the conditions under which the rectifier 



















will function, Such data are essential when decid- 
ing whether Selenium, Copper Oxide or Tungar 
type of rectifier will do the most efficient, most 


rer 


economical and most satisfactory job. 


Since General Electric makes all three — Selenium, 
Copper Oxide and Tungar — it has no reason to 
prefer one to the other. It can give you unpre- 
judiced advice on which type is best for your 
particular requirements. 


When next you need a rectifier, why not let G-E 
Tungar and Metallic Rectifier Engineers analyze 
your needs and offer their recommendations? Nat- 
urally, this engineering consulting service entails 
noobligation. Addressinquiries to Section A-1038- 
ort, 12, Appliance and Merchandise Dept., General 
en- 


Electric Company, Bridgeport, Connecticut. 
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SMITH BUILDS THEM BETTER 


Send your specifications or problems to experienced Smith 
Engineers here in the West. We specialize in the smaller 
sizes—transformers, relays, fine wire (Nos. 18 to 44) coils. 


Facilities include a tool and die shop with screw machine 
for complete fabrication of your electrical needs. 


NATHAN 'S wmntite 


105 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA 


Electrical Products 


FIRST 
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VIBRATION-PROOF NUTS 


One-piece, all-metal construction gives Boots Self-Lock- 
ing Nuts these distinct advantages over all other nuts: 
greater re- usability in maintenance; proof against corro- 
sive action of oil, water and chemicals; resistance to high 
temperatures. Boots Nuts meet all specifications of govern- 
ment aviation agencies in an industry where loose. y ee 
ings will wmbe tolerated. 


There’s a BOOTS NUT for every application 
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John Easton becomes director of development and 

standardization at Whiting Corp., Harvey, IIl., in 

succession to A. J. Brown. Mr. Easton leaves CAA 

where he has been chief of the technical development 

division. 

Staff engineer at the Chrysler Corp.'s Airtemp Div. 
William R. Zuhlke, formerly executive engineer 

with American Radiator Co, 

Having resigned from the presidency of 

ation Corp., 


Republic Avi- 
Ralph S. Damon takes up again his 
duties as vice president and general manager of Amer- 
ican Airlines, New York, N. Y. 

Henry Appelt is process engineer in the Norge Div., 
Muskegon Heights, Mich. He 
has been production engineer at Muskegon Piston 
Ring Co. 


Borg-Warner Corp., 


General Electric Co., 
Schenectady, N. Y., makes 
E. H. Howell manager of 
the meter and instrument 
division to succeed W. F. 
Howe, retired to status of 
consultant. 


J. J. Wallace is acting as 
assistant chief engineer at 
General Aircraft Corp.., 
Astoria; L. 1, N. Y¥. He 
previously held the same 
title at Universal Moulded 
Products Corp. in the Bris- 
tol Aircraft Div. 


E. H. HOWELL 


Engineer-designer Francis Galdo leaves Associated 
Designers of Birmingham, Mich., to become a_ tool 
designer with Detroit, 


Mich. 


Hercules Engineering Co., 


NACA makes Grover Loening chairman of its sub- 
committee on helicopters, under the committee on 
aerodynamics. He is consultant on aircraft for WPB. 


Seth Johnson, production design engineer with Kel- 
lett Autogiro Corp., Upper Darby, Pa., used to be 
an engineer with Republic Aviation Corp., 
eee, £25.02. 

In the Dodge Chicago Div., Chrysler Corp., J. E. 
Kline becomes project engineer. He was previously 
with Standard Oil Co. (Ind.) as automotive research 
engineer. 


Farming- 


Mechanical engineer for the Virginia Lincoln Aircraft 
Corp., Marion, Va., is Eugene Smithberg from Col- 
lege of the City of New York. 

George R. Gaskell becomes assistant to the president 
of Leland Electric Co., Dayton, Ohio. 

Interstate Aircraft & Engineering Co., Los Angeles, 
Calif.. makes Robert W. Limacher assistant to the 
executive vice president. 

Project engineer A. B. Saxman goes from the BG 
Corp., New York, N. Y. to Socony-Vacuum Oil Co., 
also located in New York. 


Coming from Chrysler Corp., Detroit, Mich., research 
engineer J. B. Macauley, Jr. joins the engineering 
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COTT SPECIFIES AUTO-LITE WIRE 


Fa! 


Saas 





Auto-Lite’s research and engineering facili- 
ties on wire products are constantly helping 
solve baffling problems—like the production 
of the new Scott Marine Model Low Radiation 
Receiver. This amazing 
new product is without 
detectable radiation even 
at a distance of a few 
feet. (Formerly, receiver 
signals could often be 
picked up as far as 100 
miles.) 


Controlling factors for 


¥ Sena h 


wire vary greatly . . . limited space, unusual 
shape, weight restriction or cost. Insulation is 
often of paramount importance. Butyrate 
Tape and Vinylite are two types being used 
for lighting and low tension circuits in radio 
production, aircraft construction and other 
vital war needs. 


Our business has been built by supplying 
wire and wire products that solve problems 
for designing engineers and manufacturers. 
Whatever you need, unusual shapes, sizes or 
special insulation requirements... feel free to 
write us for authoritative recommendations. 


THE ELECTRIC AUTO-LITE COMPANY 


Wire Division 


PORT HURON, MICHIGAN 
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SURELY 


You can find a type or size in the group above to 
fit the items you are developing for post-war 
trade, and just as surely, we can tailor a winding 
for the frame to exactly meet the electrical char- 
acteristics your product requires. May we put 
our laboratory to work on your problem zow, 


without obligation to you, of course? 





The above group are but a few of hundreds of 
types we are prepared to supply, made to your 
exact specifications, and in many cases, in addi- 
tion to available tools, ample stocks of parts 
are on hand for prompt delivery of your imme- 
diate needs, if you have proper priorities. An 
inquiry may take delivery worries from your 
shoulders. 





We offer you 33 years of experience in the manu- 
facture of 


TRANSFORMERS 
REACTORS 
COIL WINDINGS 
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department of Pratt & Whitney Aircraft Div., United 
Aircraft Corp., East Hartford, Conn. 


Leroy V. Cram, product engineer in the Allison Div., 
General Motors Corp., Indianapolis, Ind., goes to De- 
troit to be in the Detroit Diesel Engine Div. 


Senior development engineer at Goodyear Aircraft 
Corp., Akron, Ohio, is Britt M. Smith, ex-chief-en- 
gineer of Yates Aircraft Corp., Beaverton, Ore. 


John Walker, assistant to the chief engineer in the 
Mack Mfg. Co.’s Allentown, Pa., office moves to the 
New York, N. Y., office, holds the same position. 


At Jordanoff Aviation Corp., New York, N. Y., 
Thomas H. Corpe, previously of Lockheed Aircraft 
Corp., Vega Aircraft Co., and General Motors Corp., 
becomes president and general manager. Milton 
Sherman joins the planning division. 


Works manager in charge of manufacturing at Eureka 
Vacuum Cleaner Co., Detroit, Mich., is Gray H. 
Bernard, lately manufacturing manager of the flying 
boat division of Nash-Kelvinator. 


From chief engineer of the: DeSoto Div., Chrysler 
Corp., Detroit, Mich., to factory manager is the ad- 
vance of L. I. Woolson. 


New manager of the laundry equipment department 
of the appliance division of Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. is I. Frank Brown- 
son, formerly regional coordinator of the division. 


C. N. Guerasimoff goes from the position of assistant 
chief engineer in charge of the radial diesel engine 
division to chief engineer of the engine division of 
Buda Co., Harvey, III. 


| 
| 
| 
3 
| 
| 
' 
! 


There is every reason to believe that television, 
which is already as far advanced as radio broad- 
casting was in 1927, will become one of the great 
industries of the post-war period.’—The late 
Davip Grimes, Vice President in Charge of 
Engineering, Philco Corp. 
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Leaving the diesel division of Excello Corp., Detroit. 
Mich., Earl L. Ramsey, manager, joins the automotive 
division of WPB, Washington, D. C. 


Chairman of a new special committee of RMA formed 
to study post-war problems is R. C. Cosgrove, vice 
president and general manager of Crosley Corp., Cin- 
cinnati, Ohio. 


C. H. Linder goes from assistant to the manager to 
assistant manager of General Electric Company’s 
Schenectady works and F. T. Lewis leaves the West 
Lynn works to succeed him. 


Vice president and general manager of Economy Fuse 
& Mfg. Co., Chicago, IIll., is John S. Messer, for- 
merly a divisional manager. 


Agnew E. Larsen is president and Joseph S. 
Pecker, chairman of the board of Rotawings, Inc., 
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* BUY UNITED STATES WAR BONDS AND STAMPS « 


ow the future will look to your secretary! 


ASIDE from her dreams of flying in a helicopter 
... how will the future affect your secretary’s 
daily life? It’s our guess that there will be just 
as many letters to get out every day. But with a 
difference! 

When you replace her typewriter after the war 
... it’s likely the model you buy will conform to 
the ideas rendered here by Mr. Chapman. For he 
Says... 

“This particular design is based upon electri- 
cal operation. Thus the travel of the keys would 
be a scant eighth of an inch. Ask any girl, who 
really has to pound a typewriter all day, what 
this saving in effort and energy would mean to 
her efficiency. The carriage, spacer, and 
‘cap’ key are also electrically operated. 
And the machine is lighted from within 
so that the vagaries of office lighting do 
not have to be depended upon. The hous- 








DAVE CHAPMAN 
Industrial Designer 


ing and keys, as well as many working parts, 
would be molded of Durez plastics. And why? 
First, they offer substantial reductions in weight. 
Second, Durez plastics are non-reverberating so 
they will not transmit machine noises in opera- 
tion. And third, they offer the manufacturer real 
mass-production economies.” 

We wish we could tell you when such type- 
writers will come on the market. But we can tell 
you Durez plastics are doing their full share, serv- 
ing our fighting men who are speeding the day 
when we can return to a peacetime economy. 
Durez Plastics & Chemicals, Inc., 270 Walck 
Road, North Tonawanda, N. Y. 


PLASTICS THAT FIT THE JOB 
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PRODUCTION SOLDERING 


INSTANT 
HEAT 
SOLPERING 


IDEAL “Thermo-Grip” Pliers firmly 
hold parts to be joined, leaving one =™ 
hand free to handle solder. —_ 


De Electric 


SOLDERING TOOLS 


New higher melting point solders are easily 
handled with the revolutionary new-type IDEAL 
Soldering Tools. The resistance heating prin- 
ciple of IDEAL Electric Soldering Tools causes 
the part touched to come to a high temperature, 
instantly. No preheating necessary. 





Safe. No possibility of electric shock. No open 
flame. Operation is quick and clean. Ideal for 
working in close quarters. 


[i)) 7-19 insTANT HEAT SOLDERING TOOLS 


are not just soldering irons, but a complete line of 
special types to fit 
every kind of job. 


#5 
TRANSFORMER 






spur For Larger jobs . . . 
comutties No. 5 Power Unit with 
“Plier” 
“Pencil”, 
“Fork”, or 
— -~ eR —| “Right Angle” 
Attachments 


#5 PENCIL HEAD 


— ca For Smaller Jobs . . . 


No. 2 Power Unit with 
#5 FORK HEAD a 


“Plier” 
#5 RIGHT ANGLE ae 
| 1 Re = : 
} 
} 


“Pencil”, 
“Fork”, or 
“Etcher” Attachments 
a 
| #2 MIDGET MiERS—= W rite for De. 
CROUND CLAMP—____ > ° 
| eo: sencie seas eS tgiled Literature 





#2 FORK HEAD > eo 


ELECTAIC ETOWER Sn 


| 


PROMPT 
SHIPMENT 


IDEAL S 





* IDEAL COMMUTATOR ODRESSER CO 
1008 Park Avenue Sycamore, Illinois 


Sales Offices in all Principal Cities 
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Philadelphia, Pa.. a new company dedicated to engi- 
neering and licensing of helicopters and their acces- 
sories. Mr. Larsen has been chief engineer and presi- 
dent of Pitcairn-lLarsen Autogiro Co., Mr. Pecker, 
consultant. 


At Westinghouse Electric & Mfg. Co. the Order of 
Merit goes to James Dunlop for skill and originality 
in the design of special machinery. Now consultant, 
he was, from 1927 to 1940, chief design engineer. 


Assistant general manager of Aircraft Accessories 
Corp., Kansas City, Kan., is Calvin K. Townsend, 
previously director of contract administration. 


Arthur Slepian is promoted from general manager to 
vice president of Wheeler Insulated Wire Co., Bridge- 
port, Conn. 


At Radio Development & Research Corp., New York, 
N. Y., A. Rubenstein and I. Weiss are co-presidents 
with respective functions in engineering and manage- 
ment. 


Chief of the engineering departments of Gar Wood 
Industries, Inc., Detroit, Mich., is George D. Shaef- 
fer. His old post of chief engineer in the road ma- 
chinery division is filled by A. C. Evans while I. C. 
Moreau takes a similar position in the hoist and body 
division and J. E. Monahan becomes manager of all 
hydraulic engineering. 


President Allen B. Lindsay of Lindsay Engineering 
Co. is named president of Lectro-etch Co., Cleveland, 
Ohio, with Elmer Schuttenberg for vice president. 


President of Harry Ferguson, Inc., Dearborn, Mich., 
is Roger M. Keyes, formerly engineering consultant, 
then vice president, executive vice president, and gen- 
eral manager. 


Ill, Frank De Ganahl, vice president and general 
manager resigns from the 
Cargo, Inc., Bristol, Pa. 


Fleetwings Div., Kaiser 


E. E. Wilson adds to his duties as president those 
of vice chairman of United Aircraft Corp., East Hart- 
ford, Conn. General manager H. Mansfield Horner 
of Pratt & Whitney Aircraft Div. becomes vice pres- 
ident in charge of manufacturing. 


At Westinghouse Electric Mfg. Co., Pittsburgh, Pa., 
Irving W. Clark, becomes business manager of the 
new better homes department. 


Albert C. Fetzer, Mack Mig. Corp., is on the OPA 
Truck Manufacturer's Advisory Committee. 


Vice president and treasurer Roe §S. Clark of Pack- 
age Machinery Co. is again president of National Metal 
Trades Association. 


Joining Worthington Pump and Machinery Corp.'s 
Moore Steam Turbine Div. at Wellsville, New York, 
L. E. Hammer is assistant Works Manager. 


Lionel B. Cornwell, former chief engineer for Ben- 
dix-Westinghouse Automotive Air Brake Co., now be- 
comes general manager of United Cinephone Corp., 
Torrington, Conn. 








TIMIUS 


describes in detail the operation, use and 
principle of the Olsen E-O Static and Dynamic 


Balancing Machines... 


Write today for your copy — This Bulletin gives the clear cut 
answer to accurate production balancing of any rotating part. We feel sure 
that the information contained in this work is of sufficient value to manufac- 
turers that you will want a copy for your files. There is no obligation, and your 


copy will be sent by return mail. 


TINIUS OLSEN TESTING MACHINE CO. 


520 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 


SB e - AND PHYSICAL TEST- 
ING EQUIPMENT 

PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattie 

MINE and SMELTER SUPPLY CO., Denver, Colo. | 





Representatives: 
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VACUUM 


in the Micron Range 


Points the Way to 


@ Quicker Drying at Lower Temperatures 
(Saving time — saving heat — speeding 
production ) 

e@ More Thorough Impregnation 
(Insurance against insulation breakdown) 


@ Complete Evacuation of Tubes and Compressors 
(For longer life—greater efficiency ) 


Stokes Vacuum Pumps literally combine laboratory 
efficiency with large commercial capacity in a 
simple, rugged design, built for hard, continuous 
service, requiring J/ittle power and practically no 
maintenance. 


Stokes High Vacuum Pumps are the product of 
more than 40 years of specialization in high 
vacuum methods and equipment—of pioneering 
in the development of pumps, gauges and vacuum 
processing equipment offering a 

complete vacuum service to the 

Electrical Industry for drying, 

impregnating and evacuation. 


Write for the Stokes Handbook 
on Higher Vacuum Practices 
and Equipment. Sent on request. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. Philadelphia 20, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Detroit 
Pacific Coast Representative; L. H. Butcher Company, Inc. 


F.JStokes 


246... ELECTRICAL MANUFACTURING, October 1943 


At Airplane Mfg. & Supply Corp., North Hollywood, 
Calif., E. B. Anderson becomes manager of the manu- 
facturing division. To succeed A. C. Streamer, now 
assistant to the president of Westinghouse Electric 
Mig. Co., Thomas I. Phillips is appointed head of the 
Pittsburgh Divs. 


General manager of the Allison Div., General Motors 
Corp., Indianapolis, Ind., E. B. Newill takes the place 
of F. C. Kroeger, on leave for illness. In charge of the 
Klectro-Motive Div., La Grange, IIl., is vice president 
C. R. Osborn. A. W. Phelps assists Detroit vice 
president E. F. Johnson and W. F. Armstrong is a 
special assistant to executive vice president, Albert 


Bradley. 


Russell W. Gamage goes from Pratt & Whitney Air- 
craft Div., United Aircraft Corp., to the parent com- 
pany to be a research engineer. 


” ‘ima ee ocorooooooooooroerery 


“We know that Americas economy cannot be 
healthy, cannot provide employment for workers 
or good products at low prices for customers, 
unless small business, medium-sized business 
and big business are all functioning, each at the 
job it can do best. America, after the war, will 
need them all.’-—Fow rier McCormick, Presi- 
dent, International Harvester Co. 
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F. B. Philbrick comes from the Pacific Coast, where 
he was district manager, to become president and gen- 
eral manager of Gamewell Co., Newton Upper Falls, 
Mass. Before going to the West he was assistant chief 
engineer for the company. 


President and general manager of Wells Mfg. Co., 
Three Rivers, Mich., is A. E. Armstrong. His as- 
sistant is R. W. Bowers, late of Armstrong Machine 
Works, Inc. 


Although retired for some time from his post of as- 
sistant director of engineering at Westinghouse Elec- 
tric & Mfg. Co., C. E. Skinner is serving as a civilian 
engineer in the executive office of the director of Fort 
Monmouth Signal Laboratory. 


Charles F. Kettering, vice president of General 
Motors Corp., Detroit, Mich., has an honorary degree 
of Doctor of Science from Columbia University. 


From the position of assistant to the president of Min- 
neapolis-Honeywell Regulator Co., Minneapolis, Minn., 
Alfred M. Wilson moves up to vice president. 


Waldo E. Waterman is working with designer Wil- 
liam B. Stout in the Stout Research Div., Consolidated 
Vultee Aircraft Corp.. Detroit, Mich., on post-war 
combined road-air vehicles. 


At Aeronca Aircraft Co., Middletown, Ohio, Elmer L. 
Sutherland becomes vice president. 


Formerly assistant manager of the Pennsylvania Div., 
Consolidated Vultee Aircraft Corp., Warner L. Jones 
goes to the company’s Kentucky modification center as 
division manager. 


At Bell Telephone Laboratories, New York, N. Y., 
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xe that stands for sure-fire désend- 
is have been carefully designed to 


you be working on a project where a 
gn or rating is needed, our engineers will 


ctly sealed small units. Some types are ideal 
ica capacitor alternates. 


ost complete line of standard and special 
types. Reasonable deliveries of large quan- 
schedules. 


lytic Capacitors 


ble in various classes for radio and elec- 
quipment. 


Wire Wound Resistors 


gmail resistors in the lower resistance 


be 










MICAMOLD RADIO CORPORATION 


1087 FLUSHING AVENUE BROOKLYN 6, N. Y. 
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Remember... CENTRAL offers 


PHILLIPS Recessed Head Screws... 


x All Head Styles for: 
e Machine Screws 
e Stove Bolts 
e Self-Tapping Screws 


GENTRAL SCREW COMPANY 
3519 Shields Ave. CHICAGO, ILLINOIS 


You can depend on Central 















IF YOUR 
PIVOT POINTS 
DO THIS 


Ordinary pivot after test 
“a = 


Bee wee ee ee 


aa ee 


PERMOPIVOTS are tipped with 
Permometal*, a special alloy 
which is exceptionally resistant 
to wear... is non-corrosive... 
non-abrasive ... and often elim- 
inates oils for lubrication. 

Permopivots are made to exact- 
ing specifications. They will in- 
crease the life and accuracy of 
nearly all precision instruments. 
* T. M. REG. U. S. PAT. OFF. 


WRITE TODAY FOR FREE 
DESCRIPTIVE FOLDER 


a ee to 


PERMO PRODUCTS cea ereens 
MANUFACTURING METALLURGISTS 


* 6429 Ravenswood Avenue, Chicago, Illinois 
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apparatus development director William Fondiller 
is appointed to the post of assistant vice president. 
R. G. McCurdy succeeds him in the development job. 
Engineer W. T. Booth, in 


paratus design, retires. 


charge of switching ap- 


L. A. Brown moves up from works manager to vice 
president in charge of 


& Clark Co., New 


manufacturing at Landers, 


rary Britain, Conn. 


. AND ABOUT COMPANIES 


In Haverhill, Mass., a new plant of Western Electric 


Co., will house 2000 people of whom 60 per cent will 
be women. Manufacture will be 
tions equipment for combat use. 


that of communica 


Jenter Corp. of Ridgefield, N. J. 
to Ridgefield Mfg. Corp. 
tractor for CG-4 A gliders, 
in its own plant 


. changes its name 
Concern is a prime con 


making the complete craft 


ee 
' 
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‘ As I look at the postwar prospects | don't ’ 
' know of any business I'd rather be j th } 
cnow of any business ra pe in . . . there 
' will be an immediate market for millions of ; 
; radios."—E. F. McDonatpo Jr., President ‘ 
' Zenith Radio Corp. ; 
, ' 
' ‘ 
b 4 
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To Burlington, Vt., goes the ordnance division of Bell 
Aircraft Corp., Buffalo, N. Y. Objective is to pro- 
vide additional space for production of gun mounts 
in a locality with adequate labor supplies. 


Duro Mfg. Co., Los Angeles, Calif., makers of bench- 
type machine tools, changes its name to Benchmaster 
Mfg. Co., effective immediately. 

At Leominster, Mass., Standard Tool Co. builds a 
new 3-story plant addition to provide a 50 per cent 
increase in floor space for an expanded staff. 


PEO OPO OOOO OOOO OOOO Oooo ooeo4 


“Artificial light has passed the stage of purely 
utilitarian use and is entering an era in which it 
will appeal to man’s senses, create or change 
his moods, give him greater leisure and a longer, 
healthier life.“’—Samuet G. Hissen, Director 
of Applied Lighting, Lamp Div., Westinghouse 
Electric & Mfg. Co. 


Pore oe oe eo eee ooo oeoro=—, 
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Taking the name of Anniston Warehouse Corp., the 
Anniston, Ala., Ordnance Dept. Depot becomes « sub- 
sidiary of Chrysler Corp., Detroit, Mich. 


Saw and knife fitting machinery line of the Covel Mfg. 
Co., is purchased by Hanchett Mfg. Co. and Covel- 
Hanchett Co., Big Rapids, Mich. 


Aviation Corporation’s new plant in Toledo, Ohio, 
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A SOLDERLESS 


TERMINAL 





“PRECISION ENGINEERING APPLIED TO THE END OF A WIRE” 


MIDGET SOLDERLESS WIRING DEVICES 


Now you can eliminate the inherent difficulties encountered in soldered small wired con- 
nections by using the newest addition to the line of Solderless AMP ‘‘Diamond Grip” Insulation Sup- 
port Terminals, designed specifically for electronics use on wire sizes 26 to 22 inclusive. 


CHECK THESE ADVANTAGES AGAINST YOUR PRESENT METHODS 


1. Eliminates skilled labor by providing self-gauging hand, foot and power installa- 
tion tools which assure uniform application. 


2. Terminal is crimped to both the conductor and the insulation in one single operation 
— three perfect crimps at one time. 


3. Minimum voltage drop through terminal — the result of one-piece construction of 
current carrying member. 


4. Tensile strength of Diamond Grip crimped joint greater than strength of wire itself. 
5. Eliminates solder joint failures and speeds up production. 

6. Insulation support protects against danger of grounds or shorts. 

7. Visual inspection of every connection — wire extends through terminal barrel. 


8. Assured uniformity of performance through uniformity of installation. 





Take advantage of this new solderless terminal — engineered in every detail by AMP — 
for use on wire sizes 26 to 22. Write, phone or wire for prices and complete details. 


AIRCRAFT-MARINE PRODUCTS, INC. 


DEPT. C, 286 NORTH BROAD STREET, ELIZABETH, NEW JERSEY ~- TEL: ELIZABETH 2-1350 
Canadian Representative: A & M ACCESSORIES, LTD., TORONTO, CANADA 


OTHER AMP PRODUCTS FOR ELECTRONICS 








DIAMOND GRIP INSULA- = Also available are AMP 

TION SUPPORT TERMINALS Spade Terminals, Flag- 3 

A complete line of Dia- i 

mond Grip Insulation Sup- Type Terminals,Hook-Type  “QuyICK DISCONNECT’ BONDING JUMPERS 

Terminals, Lighting Con- For aircraft radio transmission and receiving 
equipment. Vibration-proof, yet easy, positive 

use on precipitron 





port Terminals for wires 
sizes down to$14 (Comm.) 
in various tongue shapes tacts, and others for spe- disconnection. Also for 
and stud hole sizes. cific electronic usage. equipment. 
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* 


Quality resistance wire on 
ceramic tube support, properly 
spaced and tensioned. 


* 


Wire winding imbedded in the 
special Clarostat cold-setting in- 
organic cement. Wire remains 
unimpaired in production and 
subsequent service. 


* 


























Choice of terminals and mount- 
ings. Standard units with lug 
terminals and removable mount- 
ing brackets. 








* 


Adjustable units with sliding 
contact bands. 














* 





* Yes sir, youfsee them everywhere, those green-colored 
special-inorganic-cement-coated power resistors. But 
more particularly in good electrical, electronic and 
radio assemblies, in fine instruments, and in aircraft and 
other war equipment subjected to gruelling service. 





























Greenohms sure can take an awful beating. Even 
when seriously overloaded—virtually red hot—they 
won't burn out, flake, peel, crack. Standard units: 
10 and 20 watts fixed; adjustable, up to 200 watts. 
Also special types with choice of windings, taps 
terminals, mountings. Remember, only CLAROSTA 


makes Greenohms. 









































* Consult us... 


Submit that resistance or control problem for engineering col- 
laboration, specifications, quotations. Ask for latest catalog. 























PAO) 


te CY 0S a 








CLAROSTAT MFG. CO., Inc 
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has been idle since cancellation of the Navy’s Lycom- 
ing engine contract. 
Motor Car Co. for production of parts of Rolls-Royce 
engines being made in Detroit. 


It is now taken over by Packard 





Several floors at 136 West 52 St., New York, N. Y., 
and overflow space in an adjoining building are occu- 


pied by Radio Development & Research Corp., 


busy with subcontract work on electronic equipment. 


weer ew ewe ew ow eww ow ew ooo eee e www ororoororoowooooooor— 


“Engineering's job is to discover the ways and 
means of giving people what they want and it is 
our conviction that the average person wants to 
fly his own small plane if he can fly safely and 
automatically. Developments to date make it 
possible for me to say that we can see the time 
of automatic flying coming with the next few 
years. —E. R. Breecn, President, Bendix 
Aviation Corp 


—_“aeaoececeenoeoeoeoeoeoeooeeror-, 
eneeeecoeooooeooooeoeeooeros 
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Westinghouse Electric & Mfg. Co. takes over a 
three story building at 24 Warren Place, Newark, N. ]. 
where 10,000 sq. ft. of space will be utilized by the 
motor division of the company. 


In Detroit, Mich., Ready-Power Co. adds an “Inc.” 
to its name as it becomes a Michigan Corporation to 
facilitate its handling of war work. 


World's largest synthetic rubber plant opens in Port 
Neches, Texas, under operation of B. F. Goodrich 
Co. First of two such units, the facilities are rated at 
30,000 ton, about 1 
requirements. 


5 of the nation’s normal rubber 


Alkali and petroleum spirit washer manufacturers, 
Detroit Rex Products Co., Detroit 27, Mich., change 
their name to Detrex Corp. No change in ownership, 
company policy, or management will be made. 


Precision Scientific Co., 1750 N. Springfield Ave., 
Chicago, Ill., have acquired sole rights to manufacture 
and market certain metallurgical apparatus developed 
and formerly marketed by Dr. Tracy C. Jarrett, Chief 
Metallurgist of the Koppers Co., American 
mered Piston Ring Div. 


Ham- 


Due to expansion in activities beyond the scope of the 
expression “machine tool,” Wan Norman Machine 
Tool Co. abbreviates its name to Van Norman Co. 
The change has no organizational connotations. 


Union Metal Mfg. Co., Canton, Ohio, peacetime 
makers of steel street lighting standards; tubular poles, 
and materials handling equipment buys the controlling 
interest in Superior Switchboard & Devices Co., 
Canton, Ohio. Production of war items will continue 
without interruption and with the exception of the 
officers of the company, the personnel is unchanged. 
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Ci peibeeicare Meyercord Decals are serving the war effort in a thousand 
:.* : different ways ...saving metal... money... weight... 


to se \ and man-power. Decal nameplates, instructions, inspec- 


tion data, serial numbers, dial faces, insignia, etc., are used 


on tanks, combat and merchant ships, planes and commun- 





ort <2 ciation equipment. They're durable, washable, and can 
ch : be reproduced in any color, size or design. No screws, 
at bolts or rivets required for application. No sharp edges. 
ber Meyercord Decals can be applied to flat,convex or con- 
cave surfaces...for interior or exterior use...on metal, 
wood, fabric, rubber...even CRINKLED METAL! Special 
ae mar-proof Decals are resistant to temperature extremes, 
ge fumes, abrasion, vibration. Free designing and technical 
uP: service. For complete information address Dept. 710. 
ae THE MEYERCORD CO. 
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Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, tive 






INFUSIBLE, INSOLUBLE PLASTIC. 
tive discussion of specification points, features, and 
advantages in engineering report. Going into con- 
siderable detail, the paper lists a seemingly endless 
series of specific items in industries running from avia- 
tion to x-ray equipment. Associated text shows how 
the laminated phenolics, which are the subject, bring 
to difficult jobs the features of low water absorption, 
high dielectric strength, structural strength, machin- 
ability, lightness, corrosion resistance, low coefficient 
of friction, low thermal conductivity, dimensional sta- 
bility, and heat resistance. Brought out is the point 
that while there are available individual materials with 
better dielectric qualities, strength, and impact resist- 
ance, there is none with correspondingly combined 
properties. Panelyte Div., St. Regis Paper Co., 
230 Park Ave., New York, N. Y. 


Descrip- 


MOTOR, REDUCER, AND SWITCH. Three 
units combine in the electric control motors described 
in Catalog A-5. It illustrates with photographs and 
drawings the numerous mounting arrangements that 
can be effected with different kinds of valves for the 
control of air, gas, oil, steam, and chemical solutions. 
In addition, easily deciphered tabular data are com- 
piled so the engineer-designer can pick out the proper 
mechanism on the basis of speed of stroke, force-torque 
available, and the requirements necessary to obtain a 
high refinement of control results. Electrical data and 
wiring diagrams, together with descriptions and dimen- 
sions of commonly mounted valves complete the as- 
sembly of information. Features of value in tempera- 
ture, pressure, and flow regulating problems are: 
Operation can be simple on-off, 3-position, simple pro- 
portioning, or proportioning with automatic reset; 
construction is such as to be dust-tight and splash- 
proof with explosion-proof as an option; and avail- 
ability includes 3 sizes to fit requirements. Automatic 
Temperature Control Co., Philadelphia, Pa. 


RINGS, ANY SIZE, MANY SHAPES. Highly 
documented Form 437 shows companys’ resources for 
supplying standard or special items. Comparing at 
the outset the operations involved in producing metallic 
rings as against having them supplied, the booklet goes 
on to illustrate the cross-section of available materials 
and shows two dozen varieties of items involved in 
current production. Functions shown as contributing 
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Yew Bulletins, Catalogs, To Aid You 
In Specifying Materials 


controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. 
Engineer—designer and execu- 
readers of ELECTRICAL 






and Parts 








MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads of their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 





to production of highest quality components are: Siz- 
ing for perfect circles; gaging for true dimensions ; 
flash or resistance welding; inspection; available die 
and tool facilities; cleaning and finishing; and hot 
working and annealing. One section displays the plant 
equipment available for ring production while the pres- 
entation is rounded out by a discussion of the com- 
pany’s organizational set-up, size, and financial strength 
as it affects its relation with the product specifier. 


Dresser Mfg. Co., Bradford, Pa. 


AIRCRAFT ELECTRICAL PARTS. Combined 
presentation includes resistors, lights, and voltage regu- 
lator base assemblies. Three different generator 
equalizing resistors are included—for 50, 100, and 200 
amp. generators and to be specified for equal current 
distribution units are connected in_ parallel. 
Section on indicator lights involves a plain, single type 
and a dual unit for use where it is required that the 
indication be positive as in the case of landing gear, 
flaps, bomb bay doors, ete. 


where 


Presence of two bulbs 
practically eliminates possibility of wrong indication 
through burnout. Dimming features and lettering on 
jewel are described as are materials and construction. 
The voltage regulator base assembly listed is for use 
in aircraft, tank, or auxiliary power units and is indi- 
cated as meeting AAF specifications in all particulars. 
Avia Products Co., 7266 Beverly Blvd., Los 
Angeles 36, Calif. 


VIBRATORY MATERIAL-HANDLING. <Ac- 
complished by feeders, bin valves, conveyors, dryers, 
coolers, packers, and screens as listed in Catalog 750. 
Prefaced by a dissertation on the principles of design 
and operation in general, the book then deals with all 
phases of each of the listed types of machines and 1l- 
lustrates a number of uses of them. One of the sec- 
tions covers electrical controls for use with the various 
mechanisms and includes ac. and pulsating de. power 
sources, electronic generators, amplitude controls and 
meters, amplitude limiters, and panelboards of special 
design for centralized control of assorted equipment 
under conditions of timing, cycling, and the like. 


Jeffrey Mfg. Co., Columbus, Ohio. 


AIRCRAFT LOW TENSION CABLE. Comes 
in three new types designed to meet the joint Army- 
Navy performance specification for power, lighting, 
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PRECISION COLD ROLLED 


BY CMP 


CAN BE ROLLED 
EVEN THINNER! 


* A human hair and the newsprint on which your favorite 
newspaper is printed are mighty thin — approximately a 
reading of .003 on the micrometer. Yet CMP THINSTEEL 
can be precision rolled to .001. Just imagine slicing that 
newsprint or the hair into three equal thicknesses — that’s 
thin! It gives you some idea as to the precise control and 
accuracy of CMP rolling practice. By meeting unusual 
physical characteristic requirements, THINSTEEL in vari- 
ous light gauges is today successfully replacing critical 
non-ferrous metals in numerous vital war jobs. Tomorrow, 
come Victory and Peace, it may be the material that can 
improve your products and profits. It belongs on your list 
for thorough investigation now. 


A FEW THINSTEEL FACTS 
FOR POST-WAR PLANNERS 
CMP THINSTEEL in peace-time will be available in all 


carbon and alloy grades and all standard finishes. Coils up 
to 24 inches wide and up to 300 pounds per inch of width 
for maximum, uninterrupted, automatic machine operation. 
CMP extreme accuracy to gauge assures more feet per pound 
and thus more finished parts per hundred pounds. 





THE COLD METAL 
PRODUCTS COMPANY 


Subsidiary of the Cold Metal Process Co. 
YOUNGSTOWN, OHIO 


GIVES MAXIMUM PRODUCTION PER TON 











PRECISAGN PARTS 





BOLTS FOR DRIVING 
THE ENEMY NUTS 





An airplane depends on this. 


These fine precision-machined pieces ride the skies all 
over the world. They are only a small part of Uncle Sam’s 
swift-moving ships of the air—but a vital part. They are 
machined at Ace from rough forgings to highly accurate 
finished pieces. The grinding of the threads, as well as 
the turning and grinding of the various diameters, must 
be held to exceptionally close tolerances . . . and, if you 
look closely, you'll see an .060” diameter hole drilled 
through the thickness of the head. 


The ability to do highly accurate machining and 


grinding ... and to do it on a mass production basis. . . is 
an accomplishment this war has taught us. Today, when 


you need small 
parts orassemblies 
come to Ace, and 
we will try to fit 
them in with our 
present produc- 
tion. Here you'll 
find not only the 
modern precision 
machinery, but the 
skill, the back- 
ground, and the 
ingenuity to use 
those machines to 
get the required 


The Ace story on precision work , It 
will interest you. Send for a copy results. 





ACE MANUFACTURING CORPORATION 


for Precision Parts 


1247 E. ERIE AVE., PHILADELPHIA 24, PA. 
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900 
Remember 


the Number— 


ACME VARNISHED CAMBRIC 
WITH 


HEAT 
RESISTANCE 


> 


“ACME 900” is definitely a new develop- 
ment in black varnished cambric. It will 
withstand much more heat than any of the 
regular cambrics. At the same time, it has 
excellent dielectric, insulation resistance 
and physical strength. Nevertheless, the new 
cambric is offered for prompt shipment at 


NO ADVANCE IN PRICE 


This new product was developed in the 
Acme laboratories to withstand the higher 
temperatures of modern designs in motors 
and in other electrical equipment. It is 
still, of course, Class ‘“A”’ insulation, but it 
is on the high side. 

It has been thoroughly tested from all 
angles and carries the usual Acme Quality 
Guarantee. 

No. 900 can be supplied in black in rolls of 
standard widths and in tape of standard 
thicknesses. We shall be glad to send 
samples for test, and without the slightest 
obligation. 


The Acme Wire Co., New Haven, Conn. 


Aeme 


VARNISHED INSULATIONS—MAGNET WIRE—COILS 
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and instrument wire. Types are: Special cotton braid 
and synthetic, rayon and synthetic, and glass and syn- 
thetic. Form No. 838 describes the construction and 
performance qualities of each with such facts as num- 
ber and size of stranding copper, OD, weight per 1000 
ft., designation numbers, etc. Results of abrasion tests 
give a comparison of service expectancies from four 
ditferent types of braid. Wire Div., Electric Auto- 
Lite Co., Port Huron, Mich. 


FASTENINGS MANUAL. Lists wood 


drive screws, sheet metal screws, stove bolts, machine 


screws, 


screws, carriage bolts, escutcheon pins, and special 
items. Full reference material is given on each fastener 
in readily accessible form. Dimensions and angular 
sections are given with their tolerances and such other 
related information as hole size, etc. Where helpful, 
relationships are established between the different 
items and general information provided on each. Un- 
der specials, a large number of already-produced parts 
is illustrated and readiness to undertake other such 
production is announced. A special insert is appended 
to show specially developed items supplied for integra- 
tion within in plastic products. New England Screw 
Co., Keene, N. H. 


MOTORIZED DRIVE PRODUCTS. Include 
gearshift drives, pedestal grinders, polishing lathes, 
gearmotors, and direct driving motors of various kinds. 
Gearshift units are shown with a capacity range of 1 
to 25 hp. They are described as providing 4 speeds 
each way with reversing drum controllers or 8 with 
2-speed motor drive. A number of points of specifica- 
tion are documented in picture and text. Listed in the 
motor section are drip-proof; explosion-proof; fan- 
cooled, totally enclosed; vertical flanged; right-angle 
gear head gearmotors; and special motor components 
for direct inbuilding in motorized products. Pedestal 
grinders are catalogued in two sizes—2 and 3 hp 
with totally enclosed motors; push-button control with 
overload protection; dust tight ball bearings and a 
number of other features. The polishing lathes are 
recently developed units with magnetic chucks and in- 
built rectifiers. They handle steel pieces from 2 to 6 
in., turn them over at speeds to 3600 rpm., stop them 
quickly with magnetic disk brakes. Lima Electric 
Motor Co., Lima, Ohio. 


POWER FOR FLIGHT. Describes an internal 
combustion engine as a package of horsepower. Treat- 
ise on airplane power is published in a book which 
undertakes in simple language to explain the adaptation 
of an engine to the various kinds of demand placed 
upon it by activity at different altitudes. Contrast is 
made between a sea level engine and an altitude engine 
and the contribution of the various kinds of super- 
chargers is discussed to the limitations of military dis- 


cretion. Seven types are covered. They are: Single- 
stage, single-speed, two-speed, and_ variable-speed ; 


two-stage with mechanical clutch, with variable speed, 
and with aftercooler; and turbo exhaust-driven with 
intercooler. Altitude-hp. curves are shown in com- 
parison between the types and mechanical diagrams are 
included. One chapter covers the essential points in 
the service-ceiling-vs-critical-altitude question so com- 
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BEGINS at the BASE 


Maximum insulation—heat dissipation—free- 
dom from moisture absorption—exact sizing 
light weight—are base fac- 
tors that determine performance. 


“space saving 


Spiral wound, Dielectric Kraft, 
Fish Paper, Transparent Cellu- 
lose, any Combination 


Precision engineering and heavier heat- 
treated compression insure these quali- 
ties. Made to your specifications, round, 
square, rectangular, any thickness, any 
ID or OD. Ask for samples. Wire or 


write 


@ldle and surplus 
inventories of re- 
frigeration parts 
can now be put to 
essential use in 
helping to main- 
tain the nation’s 
huge investment in 
refrigeration. 

We buy outright 
for cash, usable 
parts for distribu- 
tion to over 20,000 
refrigeration — ser- 
vice-men custo- 
mers. Let us put 
your idle inventor- 
ies to good use— 
vou will then be 


helping conserve scarce and precious materials. 


THE HARRY ALTER CO. 


1728 S. Michigan Ave. 






FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 
Safety Terminals, Insulated Rectifier and Thyrotron Connector:, High Voltage 
Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. ERNE FTF FPF 

ogue Upon Request 


Tube Sockets, fron Core RF C 






Precision Paper Tube Company 


JAMES MILLEN 
150 EXCHANGE ST. 


MFG.CO. Inc. 
OA Me Ce 



















ALSO 
Manufacturers 
of Precision 
Bobbins, Coil 
Forms, and 


Spools. 
2035 W. Charleston Street 
CHICAGO 47, ILLINOIS 










ibsiloy “C” contacts 


ARE USED IN SCR 299 
THE FAMOUS . 


Chicago 16, Ill. 





Barker & Williamson, manufacturers of the antenna tun- 
ing unit for this high-powered mobile transmitter, chose 
Gibsiloy ‘C” for the switch contacts. These contacts of 
Silver-Graphite carry heavy high frequency currents effi- 
ciently and dependably with no tendency to weld. They 
operate smoothly under high sliding pressure since they 
are self-lubricating. The SCR-299, built by Hallicrafter 
Company, has surpassed greatest expectations of military 
radio men, and has received high praise from Command- 
ing Generals in several fields of action. 
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UEC Gipson Ecectric COMPANY 


| Ald a ; 6849 Frankstewn Ave.. Pittsburgh (2!) 
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OHIO 


SMALL MOTORS 





for General Purpose 


Applications 


Types—Split Phase, Capacitor, Shad- 
ed Pole, and Direct Current 


Speeds—1100, 1700, 3400 RPM 


Power—1 /80 to 1/20 HP, depend- 
ing on speed 


ve to 440 AC. and 250 


Frequencies—60, 50, and 25 cycles 
Bases—Solid, Resilient or Flange 


Mountings—Horizontal, Sidewall, Ceiling or Vertical, 
with shaft up or down 


Efficiency—High for such small powers 


OHIO MOTORS INCLUDE 


Split-phase Induction to 1/3 HP Torque to 100 oz. ft. 










Direct Current to 1 HP — Pole to : air 
Capacitor to 2 HP ynchronous to 

Polyphase to 2 HP a conn Motor Generators 
Aircraft Motors High to Low Voltage D.C. 





Shell Type to 7!4 HP Dynamotors up to 300 watts. 





What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland 4, Ohio 
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monly the basis of aircraft comparison misunderstand- 
ings. Being non-technical, this volume has great poten- 
tial usefulness to the engineer-designer as a means oi 
supplying a basic understanding of some aeronautical 
problems to associates without the time or the back- 
ground needed for a study of the subject in the scien- 
tific literature. No. 11-230. General Motors, De- 
troit 2, Mich. 


GRINDING MACHINE FILTERS. Catalog 
6143 describes three sizes in detail. On the basis of 
liquid capacity these filtering units rate 1085 cu. in. in 
the filtering bowl, 523, and 113. Special mounting 
brackets, associated tools, parts, and refills are cov- 
ered. Recommendations are given for ideal arrange- 
ments for location of filters coolant tanks, valves, and 
other components. Another section of the leaflet shows 
by cutaway illustration and text the means of opera- 
tion and maintenance advocated. Used for specifica- 
tion on grinding equipment, these units are demon- 
strated as providing finer finish, reduced spoilage, in- 
creased production, fewer wheel dressings, increased 
wheel life, and better working conditions. Fostoria 
Pressed Steel Corp., Fostoria, Ohio. 


ELECTRIC INSTRUMENT REVIEW. Pr 
sents a concise discussion of the characteristics of in- 
struments, what makes them work and the individual 
limitations of the different kinds. As covered, the 
subject includes dc. instruments of the permanent- 
magnet, moving-coil type and ac. instruments of the 
dynamometer, magnetic-vane, induction, rectifier, and 
thermocouple types. As the introduction says, the use 
of electricity has become so general that people are 
inclined to take it for granted and overlook the im- 
portance of determining whether the energy is being 
used in the most economical way. Since that ques- 
tion cannot be answered by any of the natural faculties 
it becomes necessary to augment them with specialized 
equipment that can discover what is going on in an 
electrical circuit. Publication No. GET-1173. Gen- 
eral Electric Co., Schenectady, N. Y. 


ELECTRONIC LEVEL-CONTROL. Leatlet 
shows how it operates and illustrates some typical 
usages. Catalog section 1100 lists single-level and two- 
level types, units for materials of low electrical con- 
ductivity, combustibles, insulating materials, boiler 
feedwater, interface, and concentration control. Also 
shown are probe fittings, probes, and various special 
components called for by special tasks. Stressed ad- 
vantages include the fact that the controls have no 
mechanical parts, have negligible installation cost, and 
give unlimited service life. Details for the specifier 
are extensive. Photoswitch Inc., 77 Broadway, 
Cambridge 42, Mass. 


ELECTRON TUBE PRIMER. Tells all about it 
with particular emphasis on industrial uses. Fight 
basic tube types are described and discussed in relation 
to their uses. Fundamental analogies are used to 
make clear the operation of the tube and then a spe- 
cial section is devoted to a discussion of the function 
of each of its components. Heater, cathode, anode, 
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FELT 


keeps 
lubricants | 
ON TA P! pone ae ball aa P 


insurance. 





A FELT washer saturated with oil, sealed within the bearing 
assembly at the friction point, insures against bearing failure 
due to friction. At the slightest pressure, the lubricant bleeds to 
the surface. FELT insures a close, snug fit, and FELT washers 
exclude dust, dirt and foreign matter. 

FELT wicking connecting an oil reservoir with a bearing 
point maintains a constant supply of lubricant at the friction 
point. Many troublesome operating details can be eliminated 
by the use of a precision-cut FELT part. 

Send for Data Sheet +11, “Annular Designing and Dimen- 
sioning.” 


Please address Desk M 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 


New York; B ‘ go: Philadelphia; Cleveland; Detroit; St. Louis; San Francisco 








BW SOL-REX GY. 


REG. U.S. PAT. OFF. 





Ee Miniature Incandescent Lamps > 


for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 


PRODUCTS 


METAL SPECIALTIES 


Modern plant equipped 
to produce accurate 
work in all metals. 














Send your specifications 
to us for prompt esti- 
mates without  obliga- 
tion. 





Dependability! 
Flexibility! 


Accessibility! 


CANNON PLUGS 
HAVE ALL THREE! 


The Type K Cord Connector 
is an outstanding example 
of an electrical fitting de- 
signed to make assembling, 
wiring and opening for in- 
spection, a very simple pro- 
cedure. This flexibility is accomplished by split shell 
construction, a feature pioneered by Cannon. 

In addition to its ease of handling, another im- 
portant feature is the fact that the cable entrance of 
the 90° cord connector can be placed in several 
different positions. 

All Cannon Connectors, from drafting board to 
finished product, are precision-built with one thought 
in mind ... to make the most practical connectors 
embodying qualities of dependability, flexibility and 
accessibility that are 100% assured. 


" — en a en “>. 
- -~ 
X ae ea * ie ie 
\ ie > 
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QQ —_- 
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The Cannon Catalog Supplement gives a resume ot 
the Cannon Connectors for general use. Drop us a line 
on your letterhead and we'll gladly mail you one. Ad- 
dress Department A-118, Cannon Electric Development 
Company, Los Angeles 31, California. 


CANNON ELECTRIC 


Cannon Electric Development Co., 
Los Angeles 31, California 


Canadian Factory and Engineering Office; 
Cannon Electric Company, Limited, Toronto 





Representatives in principal cities — Consult your local telephone book 
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SERIES 


By modern processes of powder 
metallurgy, Fansteel has devel- 
oped the new Fastell series of 
contact materials which are show- 
ing startling characteristics in a 
wide variety of applications. 


These materials are combina- 
tions of metals which do not al- 
loy together. The Fastell mate- 
rials combine the high conductiv- 
ity of such metals as silver and 
copper with the hardness and 
high arc resistance of refractory 
metals like tungsten or molyb- 
denum. In addition, they have a 
number of other exclusive prop- 
erties. 


Arrange with Fansteel to try 
Fastell contacts in your products 
—either in your laboratory or 
ours—without cost or obligation. 





FASTELL ~ 








FANSTEEL METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 


grid, terminals, and envelope each comes in for its 
individual explanation. Another section covers the- 
oretical considerations such as space charge and ioniza- 
tion, and contrasts gas filled and high vacuum tubes. 
The presentation is completed with an outline of the 
electron-tube family tree which shows the characteris- 
tics and points of specification of the kenotron, pliotron, 
phanotron, ignitron, glow tube, phototube, thyratron, 
and pentode. Included is an indication of two typical 
electron-tube teams, one for welding control and an- 
other for motor control, showing the combined activ- 
ities of a series of tubes and explaining what each 
contributes to the final function. Bulletin number as- 


signed is GEA-4116. General Electric Co., Sche- 
nectady, N. Y. 


SPECIALIZED SMALL MOTORS. Find sug- 
gested uses as remote position indicators and as com- 
ponents for electronic equipment. Listed in this catalog 
are drag-cup motors, rotatable transformers, selsyns, 
compass indicators, and two-phase generators. Data 
for specification are extensive, covering operation, con- 
struction, supply, methods of mounting, dimensions, 
weights, outlines, connections, and similar related 
points. Units are illustrated from all significant angles 
and described fully. Kollsman Instrument Div., 
Square D Co., 80-08 45 Ave., Elmhurst, N. Y. 


CUSTOM PLASTIC MOLDING. Features of 
Bulletin K-200 include a brief pictorial story of the 
operation of the company’s molding plant and facilities. 
Publication offers potentially helpful tabular compari- 
sons between the various types of compression molded 
plastics. Illustrated and described are the work of the 
engineering, mold-making, production, and_ finishing 
departments. Some typical molded parts are also 
shown. A table of comparison covers thermosetting 
and thermoplastic materials and provides a convenient 
method of checking various types on twelve counts, such 
as: heat resistance, acid resistance, cold flow, tensile 
strength, impact, etc. Part of the folder is devoted to 
a display of stock availabilities in handles, knobs, and 
pulls. Imperial Molded Products Corp., 2921 W. 
Harrison St., Chicago 12, Il. 


FABRICATED-FIBER FACTS. Compiled to in- 
form the specifier of hard vulcanized fiber in sheets, 
rods, and tubes; fish paper in sheets, strips, and coils; 
laminated phenolic in sheets, rods, and tubes; motor 
slot insulation; and fiber gaskets. Starting with an 
informative diagrammatic explanation of the processes 
involved in the manufacture of the various types of 
materials in their raw form, the book goes on to show 
the particular advantages of each and provide engi- 
neering reference on physical properties, chemical com- 
position, and related facts on methods of handling and 
processing. Illustrations are included not only on vari- 
ous products which can be made by the user from 
these materials but also on stock screw machine parts, 
washers, bushings, grommets and other items. Sec- 
tions of the presentation go into details on shearing, 
sawing, punching, and other such processes in relation 
to the materials; possible points of specification in 
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og - WAR FRONT toughest—on the battle front, on the 

- production line, Pure Carbon brushes 

_ are proving their traditional reliability. 
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ns. INDUSTRIAL We've worked out answers to many 

ed FRONT difficult brush problems. Our engi- 

les neers are ready to help you with yours. 
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7 110-VOLTS A.C. from DIRECT CURRENT 
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Iso On the Fighting Front On the Home Front 

ng with KATOLIGHT ROTARY KONVERTERS Change 32, 110 or 220- 

, volts D. C. to standard 110-volts, 60-cycle A. C. for operating radios, 

nt electronic & sound apparatus, electric signs, A. C. appliances, etc. 
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sie: As dependable as it is rugged, this wide-range Portabie 
* Frequency Meter is a vital adjunct to any laboratory or 
‘or testing department. The set of synchronously vibrating (or 
an tuned) and electro-magnetically actuated reeds do not easily 
ses get out of order or lose calibration; and they are unaffected 
of by wave form or by ordinary temperature changes. Various 
yw ee ee ranges to as low as 10 and to as high as 500 cycles per second 
zi- Available in sizes 110 through 2500 watts, 1800 and 3600 r.p.m., ball bearing are available in both portable and switchboard types. 
M- — sone phases alge cag By note ae aa Sal thei 4 in 

il ctaipenant tes cousins enti wath, The Miniature type Frahm Frequency 
ri- PIONEERS IN THE BUILDING OF SMALL ROTARY CONVERTERS Meter has recently become popular, 
mM At present Kato's entire production must be directed to furnishing converters largely because it has the senate: 
ts, Auomanutaclures of A‘C-andD.C generetorstonging hom 390. wat through ne: A Sippy “One ree 
2C- 25K W, frequency changers, high frequency generators, motor generator sets. larger instruments. 

1g, K ATOLIGHT COMPANY Write for descriptive Bulletin 1695- A 


‘a ea Mankato, Mone OS* | JAMES G. BIDDLE CO. - Piitsceten, Pema. 
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There is more to efficient brush 
operation than the mere collecting 
of current. The grade chosen must 
have the lowest contact drop, fric- 
tional loss and resistance consistent 
with good commutation. 


Selection from the all-inclusive 
Morganite line of electro-graphitic, 
graphite, carbon and metal-graph- 
ite brushes, plus grades especially 
developed for difficult machines, is 
your assurance of maximum effi- 
ciency. 


MORGANITE engineers are avail- 
able for collaboration. Literature, 
pertaining to MORGANITE Brushes 


or Carbon Specialty facilities, will 
be sent promptly on request. Write 
to Morganite Brush Company, Inc., 
Long Island City, New York. 


TRADE y a MARK 


Men Lee 
BRUSHES 
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your product; and superiorities of the substances in 
different regards. Spaulding Fibre Co., 310 Wheeler 
St., Tonawanda, N. Y. 


HARDEN STEEL WITHOUT TEMPERING. 
Use of quenching solution discussed in this leaflet. 
Material specifically covered is useful for hardening 
cutting edges of tool steel beyond the point obtainable 
with ordinary quenching methods. Text indicates that 
it prolongs the life of all types of edge tools by impart- 
ing toughness together with hardness. Heat treating is 
simplified in the cycle which is illustrated together 
with complete working information on all grades of 
carbon steel, alloys, and high-grade steels. Steeltem 
Chemical Co., 51 East 42 St., New York, N. Y. 


THIN, STURDY INSTRUMENTS. Features are 
gained by having the pivots mounted on the inside. 
Two folders (GEA-4064) and GEA-4167) bear es- 
sential data on 2% panel instruments and modifications 
for naval aircraft specification, respectively. The 
former includes de. voltmeters, ammeters, milliameters, 
and microammeters as one type and rf. thermocouple 
ammeters and milliameters as another. Naval instru- 
ments include NAF specifications under Classes A, B, 
C, D, and E. Both bulletins show how design which 
moves the pivots to the inside of the armature shell 
produces a much thinner assembly, with consequent 
behind-panel space saving, and at the same time pro- 
vides great strength and rigidity. Illustrations and 
copy go into the uses and specifications of the units 
and cover accuracy, overload, vibration, temperature 
range, shielding, size, mounting, cases, cover glasses, 
degree of enclosure, scales, pointers, magnets, pivots, 
jewels, jewel adjustment, standard hardware, and 
weights. A section in the first is devoted to expanded- 
scale and rf. instruments and the effects of high fre- 
quency. Detailed data are included for all sizes and 
types available to the specifier. General Electric Co., 
Schenectady, N. Y. 


PLUNGER-IN-MERCURY RELAY. Bulletin C is 
fully descriptive of a new offering with only one mov- 
ing part, with mercury-to-mercury break, no exposed 
arc, and high speed, silent operation. Types listed and 
described are ac. and de., NO. and NC., sensitive, 
lock-up, and time delay. These are supplied in a 
variety of mountings including bare elements, switch- 
board mounting, plastic base mounting, hinged cover 
enclosure, and enclosed tube types. Sectional drawings 
show that the units work through the actuation of a 
plunger entering and leaving a bath of mercury en- 
closed and sealed within a glass tube. Specifications 
indicate coil characteristics of 0.058 amp. at 110 volt, 
60 cycle and loads of 30 amp. at 110 volt, 
60 cycle. De. loads go from 2.5 amp. at 230 volt to 
30 amp. at 12 volt. H-B Electric Co., 6122 North 
21 St., Philadelphia 38, Pa. 


CAST ACRYLIC PROPERTIES. Technical Data 
Book No. 2 covers mechanical character of cast sheets 
of acrylic plastic. Discussed are specific gravity: 
scratch, indentation, abrasion resistance, and rebound 
efficiency ; impact, tensile, flexural compressive, shear, 
and pin-load bearing strengths; modulus of elasticity ; 
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TO GET NEW BEARINGS SOONER... 


Make Those 
You Have Last 
LONGER! 










ALL bearings were essential parts of Allied tanks 
...planes...vehicles...that blitzed Sicily... 
North Africa... the Solomons. Modern armies need 
ball bearings by the billion...and so do modern 
industries. Military services must have first call on 
new bearings...so when you lengthen the life of 
your present BCA Ball Bearings you help safeguard 
your own production. That means you help to shorten 
the war... help to speed the day when you can once 
more get all the BCA Ball Bearings you want... 
whenever you want them. 


BEARINGS COMPANY OF AMERICA, LANCASTER, PA, 


RADIAL « ANGULAR CONTACT « THRUST 


BALL BEARINGS 


PROPER LUBRICATION 
LENGTHENS BEARING LIFE 


1. CHOOSE LUBRICANT CAREFULLY. Ball bearings can be 
lubricated either by grease or oil. The oils and greases must be 
neutral mineral lubricants and be free from solid substances of 
any kind. They must not have a tendency to separate or to 
thicken and harden. 
















2. AVOID OVER-LUBRICATION. When using grease, it is not 
advisable to have the housing more than one-half to two-thirds 
full. Loading a bearing housing with too much grease is a com- 
mon cause for overheating; this is especially true in applications 
where the speed is in the upper range. 
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Whether it’s on the instru- 
ment-board of an Allied plane 
winging over Berlin, or a safet y 
signal device on an electrical 
machine in a busy war plant, 
the dependability of a mini- 
ature Light Assembly may 
well be a matter of life or 
death! That’s why such 
large quantities of DRAKE 
PATENTED Assemblies are 
used by practically every air- 
craft and radio manufacturer. 
Their unfailing performance 
for signal or illumination pur- 
poses has been widely known 
for years. There are many 
stock models, or a_ special 
Assembly can be built to 
exacting specifications. As 
“World’s largest exclusive 
manufacturer” quick  ship- 
ments in any quantities are 
assured. 


The Drake Catalog describes 
many standard and special 
types. Do you have a copy? 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. © CHICAGO, U.S.A. 
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and cold flow or creep. Test methods are described 
in detail so the engineer-designer can properly evaluate 
and interpret the factors covered. Illustration is ex- 
tensive, not only of test procedures and equipment but 
of typical points of specification as well. Rohm & 


Haas Co., Washington Square, Philadelphia, 5, Pa. 


TURBINE-TYPE PUMPS. Cataloged in_ full 
range from 30 gpm. to 200 and with heads up to 500 
ft. Two basic types are listed—units combining motor 
and pump and the separate type with flexible coupling 
drive. Text begins by explaining the action of the 
turbine and showing how its effect provides a flow 
of liquid with a constantly increasing pressure around 
the periphery of the casing between the point of suction 
and that of discharge. Contrast is made with the con- 
ventional centrifugal pump where the pressure remains 
constant. Other operating characteristics of advantage 
are similarly discussed and pumps in all styles and sizes 
are each given a full exposition with tabular data, out- 
line drawings, photographic illustrations, and sugges- 
tions concerning possible points of specification. Cata- 
log 43, Pomona Pump Co. Div., Joshua Hendy Iron 
Works, 206 E. Commercial St., Pomona, Calif. 


MOTORS FOR DIFFICULT SERVICE. Bul- 
letin 1160 covers ready-for-adversity motors in sizes 
from Nema frame 203 to 505. It demonstrates how 
the protected frame construction excludes falling par- 
ticles and dripping liquids in all positions; how ball 
bearings, copper rotors, and recessible conduit box 
are featured; and that high efficiency, high power fac- 
tor, and good torque are part of the operations of these 
units which have 1.15 service factor. Points of signifi- 
cance are brought out with illustration and copy while 
cutaway drawings show bearing arrangement, ventila- 
tion, and other factors. One section is devoted to 
dimensioned drawings and a frame-size selection table 
while another gives a key to suggested specification 
points. Fairbanks Morse & Co., 600 S. Michigan 
Ave., Chicago, III. 


ECCENTRIC RETAINING RINGS. Retain their 
circularity when distorted for installation. Bulletin 
shows how this feature causes an equal pressure on all 
points of the circumference of the retainer groove and 
thus affords best possible security of fastening. Illus- 
trations are included to cover a number of before-after 
examples stressing the advantages involved in specifi- 
cation of these devices for holding shafts and pins 
against axial displacement. Results of laboratory tests 
are included to show average shear strengths of 7850 
to 64,300 Ib. depending on size. Waldes Kohinoor 
Inc., Long Island City 1, N. Y. 


CELLULOSE ACETATE SHEETS. Elaborate 
discussion, in Handbook A-3773, of procedures and 
operations essential to production of cellulose acetate 
sheets. Finished products are described in relation 
to the conventional working procedures associated with 
metals, woods, and other plastics such as methyl metha- 
crylate. Differences and similarities are pointed out. 
Headings in this section of the book are handling; gen- 
eral fabrication ; tolerances; jigs and fixtures; sawing ; 
shearing; breaking; blanking and _ punching; etc. 


E. I. du Pont de Nemours & Co., Arlington, N. J. 
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they pack a Knockout punch 


A split second after a Ranger pulls the 
trigger this spring lifts a live cartridge into 
the firing chamber of the new Army 
carbine. Formed automatically, the wire 
we use is like the men in our amphibious 
command—resilient, tough, tireless. 


Holly produces thousands of springs 
wire forms and small stampings in every 
conceivable shape. Call us in. Our experi- 
ence and facilities can help you lick your 
problem. 


Write, wire or better still...phone us! 


AMERICAN SPRING 
0 HOLLY inc. wows, micnican 


METAL STAMPING SERVICE 
DRAWING La~” 


STAMPING 





Small Metal Parts 


eg Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


Wanted! New Products! 


Long-established and well-known company with 
modern plant for production of precision devices 
wants new products for post-war manufacture. 
Particularly interested in small and medium-sized 
motor-operated tools or appliances. Ideas need not 


necessarily be completely developed. Send only 
description of product, indicating purpose, market 
and advantages for complete, prompt, and confi- 
dential consideration. If your idea has possibilities, 
and will fit into our plans, further arrangements 
can then be made. Address Research Department, 


The Dumore Company, Racine, Wisconsin 

















Ry Here’s a notable development in 
- $e automatic electric timers . . . which 
includes several distinct engineering 

and operating improvements. 


ENGINEERING FEATURES 


1 The setting knob is di- 
rectly connected thru the 
switch operating cam; unit 
does NOT set thru a clutch; 
this provides positive switch 
action. 


2 All energy required to 
operate switch itself is 
built up by manually setting 
pointer. Motor and clutch 
thereby relieved of all drag. 





Switch—single pole, 

double throw, 1000 watt 
capacity, fully enclosed. 
Underwriter’s approved. 


4 Only 2 exposed gears— 
motor pinion and wheel. 
Precision hobbed. 


4 Motor—self starting, slow 
speed, industrial type syn- 
chronous, completely sealed. 





No energy is required of 
clock motor to trip switch 
at end of preset time. 


2400 Series 2900 Series 6 
For flush mounting Wall mounting 


Nine time ranges from 0 

to 1414 seconds through 
0 to 944 hours. Available in 
all types of enclosures. 


All parts rust proofed and 
protected against corro- 
sion. 





2500 Series 2500 Series 
Enclosed type Side view 
Mounts on handy boxes 


NUMEROUS APPLICATIONS 


Adaptable to any manually 
preset application with auto- 
matic switch operation at end of time cycle, such as plastic molding, 
rubber curing, batch mixing, heat treating, enamel baking, liquid 
agitation, light exposure—photographic, therapeutic, blue printing, 
infra-red drying,—blower operation, pump operation, conveyor 
operation and food processing. 


PRECISION BUILT: This and every other Paragon unit is precision 
built, simple, accurate, reliable, modern and reasonably priced. Made 
by an organization of designers and engineers, growing since 1905. 


SEND FOR BULLETIN. .. containing complete construction and 
installation data. 


PARAGON ELECTRIC COMPANY 
700 OLD COLONY BLDG. e CHICAGO 5S, ILL. 


De Tee ci 
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BUILDERS OF ELECTRICAL EQUIPMENT SINCE 190 
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Where Time is precious 


and Service imperative 
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The Sherman line of Electrical Terminals, 
Seamless Round End Lugs, Fuse Clips, etc., 
| includes hundreds of types, many of which 
are considered standard by government pro- 
> name agencies such as Air Corps, Signal Sheet Metel 
orps an avy. Terminals 
it BTN 


Because these fittings are precision made and 
100°% inspected, they insure fast, uninter- 


W I LM | N GTO N 3 | ia R FE rupted production. 


Write for catalog, or let our engineers figure 
on your special requirements. 


H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 



















Fuse 
Clips 


for FAST PRODUCTION 
ee it is uniform in density, in di- 


electric resistance, in the qualities N-WeL CUSTOM MADE 


and characteristics that make for accurate fs 1) : LS ba i b ) ® My 7 0 a a FE RS 


machining and lasting service — is the 

















More than 20 years of special coil and 

transformer manufacturing for industry, 
_ laboratory, research and instrument makers. 
Built to conform to Army, Navy and Signal 
Corps requirements. 


« Units 1 watt to 100 KVA 

e Prompt Service on single or small lots 

« Specialist in special transformers & coils 

e Engineering Service to Meet Special 
Applications 


NOTHELFER 
WINDING LABS. 


118 ALBEMARLE AVE. 
TRENTON, N. J. 


vou can GET hy gw 


There is no restriction on electri- 
cal porcelain. We can produce 
it quickly for parts made to your 
specifications — all you need! 


important point. These attributes are the 






fruit of adequate and controlled curing 













and processing. 






That it is made in the standard shapes — 











sheets, rods and tubes—and standard 


sizes, you may take for granted. 






The point to remember —now when 









priorities or directives govern shipments, 


or later when you will have free choice 












and prompt deliveries— is that consistent 





high quality is inherent to the processing, 





curing and control of genuine vulcan- 
ized FIBRE. 


picturing 
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WIRE STRIPPERS 
Mae maa Tiny 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
_<j from 8 gauge to the very 

| finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and 
release the wire —all in 
ONE simple foot pedal 


movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
performed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 

Will not crush stranded wire. 

For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


Without obligation, you can prove the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overhand Lever and Hand Wire 
models—are fully guaranteed for performance as well as mechanical 
construction. 


ee 


2224 SO. STATE STREET, CHICAGO, ILL. 


TOUGH 
FIGHTERS! 


HEATING UNITS 


HERE’S WHAT WE MEAN 


1 FOR AIRPLANE PARTS o 
leading manufacturer wanted 
to form certain metals in hot 
dies—really hot. Our engineers 
applied Chromalox cartridge 
units (with monel sheathing). 
The dies worked perfectly, out- 
put jumped, and another pro- 
duction fight was won. 


2 IN BUILDING MILITARY 
RADIO a certain type resistor 
was needed. A Chromalox 
(monel sheathed) strip heater 
proved just right. Now thou- 
sands of these heaters are going 
where the fighting is tough. 


3 A CONFIDENTIAL DEVICE 
used on the decks of ships, 
needed heat. Chromalox ring 
units (with monel bolts, nuts and 
sheath material) supplied it. 
Now hundreds are on the high 
seas helping smash the U-boat 
menace. 


Countless other applications of 
Chromalox heating units are in 
the fight, not only on ships, 
planes, subs, but notably in 
factories where they are push- 
ing production of fighting ma- 
terial and parts. These heating 
units are like U.S. Ranger troops 
—they are tough fighters, organ- 
ized to fight in many ways. 
Naturally all Chromalox heaters 
use the finest NICKEL-Chrome 
resistance wire. 


If you have a difficult heating job, 
write us about it. A rough pencil 
sketch will help. 


For valuable data on electric heat, 
mail the coupon with your letterhead. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. 


Pittsburgh 8, Pa. 


Send me the CHROMALOX CATALOG of ELECTRIC HEAT. 


Title 10 
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New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 


“ = ie 4 ee ~ fully automatic ... the rivet is fed, inserted 
alia TS Coils TS type) to pahalia a ; am clinched with each trip of the eons pedal. 
Receivers, produced at rates 2 to 3 times : Have Chicago Rivet engineers analyze your 

. F then wi . po A rivet cost reduction possibilities now. Send 

g ay or a th single oh es us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 

Chicago Riveting is, their usual advice is 

“Change now to Chicago Automatic Riveting.” 





Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets at a time...bench or pedal types. 






y CHICAGO RIVET 
MVM CT & MACHINE CO. 


9600 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


Relays... 


LET US HELP YOU 
























2, 3, or 4 coil-sections of like specifications are wound 
simultaneously, to the strictest of requirements, on 
the Universal No. 84 Winding Machine. 


Plant records show unusual output of coils per day 
per operator. 


Automatic stopping. Highly accurate wire-turn counter 
stops machine at completion of coil group. 


WITH YOUR WARTIME 
RELAY PROBLEMS 


Uniform winding. ‘‘Gainer mechanism”’ positively places 
wire turns in any required location. 


Quick change-over. New ‘‘Strap-type’’ tensions with 
calibration feature provide accurate tensionizing of 
wires from No. 19 to No. 42. Wire guide holders are 
readily adjustable for different coil positions. 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA 





Durability. Simplicity of design and rugged construc- 
tion result in long life. Many No. 84 machines being 
used today by radio equipment manufacturers have 
been in service since 1930. 






Rotary Drive Rheostats 


Layer-wound coils, cotton insulated or 
non-insulated — Bulletin 96-103 


Gutter-wound coils for heavy duty — 
Bulletin 98 


Spool-wound coils without insulation 
between layers — Bulletin 102 


Paper-insulated coils— Bulletins 104 
and 105 


43-E-9 
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gle of rotation: 


dial. 2 sizes — 500 












War production is well in hand 
everywhere, but there are still too 
many “headaches.” Meanest of 
these is having a job “stymied” 
by the lack of a small screw 
machine product. An extra sup- 
ply source like PECK will avoid 
this. Peck deliveries are dependable throughout 
the contract . . . so is Peck QUALITY. 


At present, our machines are loaded, but occa- 
sionally we do have “‘lulls.’’ So, send us your speci- 
fications now for products up to 14”. If we can set 
up your job relatively soon, we certainly will. 
Otherwise, we'll schedule it for first possible open- 
ing and you should still be ahead of the game! 





SPRINGS 
and SCREW MACHINE PRODUCTS 


THE PECK SPRING COMPANY '12 GROVE AVE. Plainville, Conn., U.S. A. 











FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 





Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
























WITH OR WITHOUT -INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 


For Standard, Extra Flexible Stranding and Solid Wire 
Made of Copper—Wire Sizes No. 18 to 6 















That’s one reason they 
are so popular with 
fast-preducing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 


Drake Soldering Irons 
and Solder Pots are 
available now with 
an A-1-A or better 
priority rating. Write 
now for Illustrated 
Folder. 


SINGLE CUP 





& UY, * WRITE FOR BULLETIN 8-D * 


V1 . 
in) UB KRUEGER & HUDEPOHL 
ae {l Solderless ne ATT PTT ef. nnectors 
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DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE, CHICAGO, ILL. 
MeTHIRD AND VINE STS. * CINCINNATI, OHIO 


ood) 
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BY KIRKLAND 
WHO FIRST PRODUCED THE TYPES 
OTHERS NOW TRY TO REPRODUCE 


The #590 Unit. One 
of many popular models 
of heavy duty units for 

: 120 V.. service with 
SHEARS — DI-ACRO Neon or Tungsten bulbs. 
shear squares and sizes ma- Features a screw type 
terial, cuts strips, slits, Lens-cap. Mounts in 
notches a single 74” hole. Under- 
writer’s Approved. 

Prompt deliveries. 


Fd 


ROLE =«(| INDICATING LIGHTS| 


Write for Latest Catalog—Distributed nationally by 


: THE GRAYBAR ELECTRIC CO. | 
THE H. R. KIRKLAND CO., Morristown, N. J. 


BENDERS — Di-Acro Bender bends angle, chan- Brake forms non-stock 
nel, rod, tubing, wire, moulding, strip stock, etc., angles, channels or ‘*Vees’’. 


2 sizes. Capacity up to 44” cold rolled steel bar 
NO DIES — NO DELAYS MOLDED PLASTICS 


‘**Beat The Promise’’ on delivery this new way: Use The DI-ACRO System of 

“Metal Duplicating Without Dies’’ — and have parts finished before dies 

could hardly be started. By INDUSTRIAL 

DI-ACRO Machines — Shears, Brakes, Benders eS as 

— are precision-built STANDARDIZED units ; 

so designed you can readily convert them into 

highly SPECIALIZED productive machines , MOLDS are built in our own MOLDED PARTS are pro- 
suited to your own particular needs. You may nat d dé wi he | 

adjust, alter or remove any of the original con- me Tool Room, backed by over uce with the latest type of 
tact surfaces, attach’operating clamps, guides equipment and the parts are 


and gauges, or quickly set up your own forming 25 years’ experience in making . as age ‘ 
surfaces or conversions. Either right or left hand subject to a rigid inspection 


operation and mounting of each unit. The result : Plastic Molds. before leaving our plant. 


camhiememmmnamtiti Misa name acm 
L NEIL- UL inte Read) YR Ta Oa 


for catalog—“Metal Duplicating Without Dies’’. 
309 Eighth Avenue South + MINNEAPOLIS 15, MINNESOTA 
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To assist you 
in your 


product planning ... 


Ww A source of timely facts-aids, ever 
ready to be tapped by the resourceful 
engineer, are those bulletins and other 
technical data published by the vari- 
ous suppliers of materials, electrical 
and mechanical parts, equipment, 


motors, drives, controls, finishes, etc. 


*" Among the numerous current 
offerings briefed on pages 252-262 of 
this issue, you will doubtless find ideas 
that could contribute to the betterment 
of your wartime products—or aid in 
the development of those new ma- 
chines, appliances or devices which 
you will soon be blue-printing for the 


post-war. 


Ww Why not check now these current 
printed matter offerings—and get in 
your requests (to the manufacturers 


direct, please) for those that may be 


of pertinent interest. 














Poesesses 
Migh Electrical Resistivity 


















‘Tus new manganese base alloy has 
an electrical resistivity of 1050 ohms per 
circular mil foot, or about 60% higher resis- 
tivity than most alloys now in common use... 
not affected by annealing, cold working, or 
cooling to —100° F. Ideally suited for low 
temperature resistor applications, rheostats, 
auxiliary heaters for circuit breakers, and 


electrically heated expansion elements. 


This alloy has additional useful engineering 
properties such as: 


High Temperature Coefficient of Expansion 
Twice as great as that of ordinary steel 


Low Thermal Conductivity 
2% of value of copper 


High Vibration Damping Constant 
40 times higher than for steel 


Now available in sheets from .003” up in 
thickness and from .0625” to 6” wide. Rods 
down to .125” diameter. Wire to 16 gauge 
(.050”). 


Send for “Bulletin No. A-942” which gives full 


details regarding Chace Manganese Alloy 


No. 772. 
AGEco 


wu. as! 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE. + DETROIT 9, MICH. 
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Mister—youte getting paid in DYNAMITE! 


ETS NOT KID OURSELVES about this. 
i Our pay envelope today is dynamite. 

If we handle it wrong, it can blow up in 
our face . . . lengthen the war . . . and 
maybe wreck our chances of having 
happiness and security after the war. 


The wrong way to handle it...and why 
The wrong way is for us to be good-time 
Charlies. To wink at prices that look 
too steep . . . telling ourselves we can 
afford to splurge. 

We can’t afford to—whether we’re 
business men, farmers, or workers. And 
here’s why: 

Splurging will boost prices. First on 
one thing, then all along the line. 

Then, wages will have to go up to 
meet higher prices. And higher wages 
will push prices up some more . . . faster 
and faster, like a runaway snowball. 


The reason this can happen is that 
there is more money in pay envelopes 
today than there are things to buy with 
it. This year, we Americans will have 
45 billion dollars more income than there 
are goods and services to buy at present 
prices. 45 billion dollars extra money! 


That’s the dynamite! 


The right way to handle it...and why 
OurGovernment is doing a lot of things to 


keep the cost of living from snow-balling. 

Rationing helps. Price ceilings help. 
Wage-and-rent stabilization helps. High- 
er taxes help. They’re controls on those 
dangerous excess dollars. 

But the real control is in our hands. 
Yours. Mine. 

It won’t be fun. It will mean sacrifice 
and penny-pinching. But it’s the only 
way we can win this war... pay for it 

. and keep America a going nation 
afterwards. 

And, after all, the sacrifice of tighten- 
ing our belts and doing without is a 
small sacrifice compared with giving 
your life or your blood in battle! 


Here’s what You mustdo_ - 
Buy only what you absolutely need. And 
this means absolutely. If you’re tempted, 
think what a front-line soldier finds he 
can get along without. 
Don't ask higher prices—for your own 
labor, yourown services, or goods you sell. 


KEEP PRICES DOWN! 


Resist pressure to force YOUR prices up. 

Buy rationed goods only by exchanging 
stamps. Shun the Black Market as you 
would the plague. 

Don't pay a cent above ceiling prices. 

Take a grin-and-bear-it attitude on taxes. 
They must get heavier. But remember, 
these taxes help pay for Victory. 

Pay off your debts. Don’t make new ones. 
Getting yourself in the clear helps keep 
your Country in the clear. 

Start a savings account. Buy and keep up 
adequate life insurance. This puts your 
dollars where they'll do you good. 

Buy more War Bonds. Not just a “per- 
cent” that lets you feel patriotic, but 
enough so it really pinches your pocket- 
book. 

If we do these things, we and our 
Government won’t have to fight a post- 
war battle against collapsing prices and 
paralyzed business. It’s our pay envel- 
ope. It’s up to us. 


Use it up « Wear it out 
Make it do e Or do without 


This advertisement, prepared by the War Advertising Council, is contributed 
by this Magazine in co-operation with the Magazine Publishers of America. 
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Ads CONNECTION 
; FOR GREATER 


STRENGTH 










‘Cutaway of Littelfuse Ex- 













































NO-INK 









tractor Post No. 1075, for 
Drawing Adopted as Standard 3 AG fuses, showing con- 
Board By Major industries struction including welded 
TO p oa side terminal—gives better 
RE-SURFACE Resilient drawing surface pro- electrical conductivity. 


Worn Boards. Mod- ducesa sharp, opaque stroke in the drawing 
ernize New Boards. __vesyjts in perfect prints—makes inking 
PRECISION-IZE unnecessary. The most perfect, most de- 


Pencil Drawings lightful surface to work on. 
for Perfect Prints! LI TT FE L F U S E 
RELIEVE Get Up to 10 Years More Use 


Shettesee ot ten From Old or Discarded Boards 


and Materials! Users are reordering in quantity. Over > 
SPEED 25,000 NO-INK Drawing Board Tops al- xtractor Posts 
Production, ready in use, saving man-hours, speeding 
Yet Cut Costs! production, renewing discarded boards, res 
and modernizing new boards. Tops come NOW Littelfuse adds welded 


cut to exact size of any board. Attached in 
10 minutes, — ready for immediate use. 


Economize, modernize drafting procedure. factors for complete fuse extrac- 
Write for catalog, prices and trial offer. 


W. H. LONG CO. 425 NO. CLARK ST., CHICAGO 10, ILL, &-.. 107 tor post service and protection: 


Pull-knob with specially de- 


side terminals to other exclusive 








signed grip, preventing fuse 


§ Pp from dropping out; fuse grip 
R I NG Ss permitting full visual shock- 





































>s UD. proof inspection; spring acti- 
= Weh d . t and faciliti lee th ; : i. Littelfuse Extractor Post 
anging @ have modern equipment and facilities plus the vated cup insuring positive con- —_ 1075-F Finger - Knob - 
s you know how for tooling up and turning out accurate poate 
. dual f il A ened . tinuous electrical contact. _——s 
quantity production of coll an orsion springs. 
es. WELD 
i FINE WIRE SIZES OUR SPECIALTY ED TERMINAL PROOF 
ns wn AGAINST HEAT AND 
Jj. W. BERNSTON CO. VIBRATION 
y ones. ° nt ial - 
Side Terminals are mechanically 
"Keep Spring Makers ’ cally 
connected by electric welding to ee ‘ 
r oo ae z . , ittelfuse Extractor 
sep up 66 Farmington Ave. Plainville, Conn. inside metal shell. Terminal and post 1075-5. Screw- 
rour : : ; ; 
y Shell are made in effect one  %"ver operated meet- 
= : — ; : ing Underwriters’ 
“ner- WANTED piece—proof against heat and __ specifications. 
, but : ; 
‘> ~ > > 2S y € * 
eae. ELECTRICAL ENGINEERS & LABORATORY ASSISTANTS severest vibration 
We are going places in power generating equipment and 
j ; small motors now, and after the war MAXIMUM STRENGTH AND Used with 3 AG fuses 
ne ~y $i: "i } ' WANT TO ees ‘ ; DURABILITY AS WELL AS ELEC- (4" dia. x 1%” long) 
oe ene aula seed crank seni to 15 amps. For 
>S and eee toes pe nia aan Outline your canals TRICAL CONDUCTIVITY AND radios, auto - radios, 
onvel- experience, marital status and salary requirements BETTER PERFORMANCE ARE amplifiers, fractionol 
WRITE A. G. REDMOND CO. h.p. motors, magnets, 
“yaaa. ae ACHIEVED control circuits, relays, 
j rectifiers, plate cir- 
Test samples available. Write. cuits, ete. 
st 
ithout 
LITTELFUSE Incorporated 
a gts S Ps = Bits , | 200 Ong St., El Monte, Calif 4757 Ravenswood Ave., Chicago 40, Ill. 
a. 
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JONES BARRIER STRIPS 


Solve Most Terminal Problems 


A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 

Cover every requirement. From 34” wide and 
13/32” high with 5-40 screws, to 214” wide and 
114” high with 14"-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 





151 





























COMPACT: 


HEIGHT-4 INCHES 
DEPTH - 2144 INCHES 
WIDTH - 214 INCHES 


LIGHT WEIGHT: 


114 POUNDS 
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BUT— 


**Surco-American"’ 








high quality flexible plastic tubing’ 
insulated wire will stand up under the most 
severe conditions and a wide range of temperatures 


There are over 26 formulations to meet the most exacting requirements 
of war and peacetime manufacturing . . . If it's ' you must 
u 


have, send now for technical data bulletins and samples. 


bmit your 


problem — our engineers will gladly serve you. 


Address Dept. E 
wy 84 Purchase Street 


ELECTRICAL 

















RELIABLE - ACCURAT E- QUALITY 


INSULATION CO. Boston, Mass. 






Our modern insulation testers 
make insulation testing easy... 


Entirely self-contained. Steady 
test potential of 500 volts DC, 
available at the touch of a 
switch. Direct reading in in- 
sulation resistance. 


Various New Models and Ranges 
— Write for Bulletins 4 430 and 440 


HERMAN H. STICHT CO. INC. 


27 PARK PLACE tae ed 








ing’ 
nost 
res 
ents 
Lust 
four 











key 


* 


xLECTROHM) s+ 
SOLDER POTS fer continuous operation 


+ 





* * AVAILABLE 
from STOCK 


1°%4 and 2 Pound Capacity Solder Pots 


‘designed for tinning small wires and leads 
with maximum efficiency and minimum cost in 
radio, motor and other electrical equipment 
plants where individual solder pots are desired 
for each operator. A_ single-heat, porcelain 
nickel-chrome heating element, which can be 
quickly and inexpensively replaced when neces- 
sary, heats the pot. Operates on 110 v., a.c. or 
d.c.—or 220 v. if requested. Ruggedly con- 
structed for long, dependable service. 


Complete 
information 
furnished iIinCORPORATE © 


5123 W. 25TH STREET, CICERO 50, ILL. 


on request. 








SPEED-UP WIRE STRIPPING 


with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 16 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation. 


THE WIRE STRIPPER CO., = 1723 Eastham Ave. 


E. Cleveland, Ohio 












































—750-7500 Watts. 

—Prompt Deliveries. 

—Built to Fit Your Needs. 

17 years specialized experience in 
manufacturing electrical generators 
of all types. Send us your specifi- 
cations and let us quote you. 


WIND POWER MBG. CO. 


Since 1925 Dept. A, Newton, lowa 


FLEXIBLE in Range... 
RIGID in Quality! 





















































* Witco THERMOMETALS (thermostatic bimetals) have the flexi- 
bility to meet any temperature control or electrical resistance re 
quirement—and the quality to maintain a tradition of excellence, 
which has continued unbroken for more than a quarter of a century. 


* Now functioning separately, now operating in conjunction with 
Witco Electrical Contacts, Witco THERMOMETALS are helping 
America win the war of the air, the sea and the land—helping 
through their matchless performance in Oil Temperature control, 
compensation in voltage regulators, and dependable action in many 
precision instruments. 


* Moreover, Witco Aeralloy Electrical Contact Points are setting 
HIGH standards of service in aircraft MAGNETOS. Other Witco 
Electrical Contacts are in tank, gun and ship applications—other 
Witco THERMOMETALS in various instruments for the Army and 
Navy. 


* A SINGLE Source oF Suppiy. WiLco facilities permit manufac- 
turing customers to secure both electrical contacts and thermostatic 
bimetal from a single source. This is important, for materials from 
these two groups are frequently used in conjunction, as parts in the 
same device. The most effective use of one necessitates a knowledge 
of the other. Witco sales and engineering representatives are fa 
miliar with both Electrical Contact and THERMOMETAL application. 
Send us your problems for analysis. 


Witco Propucts Are: Contacts—Silver, Platinum, Tungsten, 
Alloys, Powder Metal. Thermostatic Metal—High and Low Tem- 
perature with Electrical Resistance from 24 to 530 ohms per sq. 
mil.-ft. Precious Metal Collector Rings—For rotating controls. 
Jacketed Wire—Silver on Steel, Copper, Invar, or other combina- 
tions requested. 






Tue H. A. Witson Company 
105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 
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% Just off the press, highly informa- 
tive circuler shows unique electrical 
units poduced by Doyle coil winding 
specialists for many different circuits 
and functions. 

Your copy of this circular is waiting. 
Write and receive it by return mail. 
No cost or obligation. 


| 
| 
de 


Magnet Coil 


*Goils to Exact Specifications for: 





* OCCU OCLe CE) SCC eS 


= Timing Devices * Vibrators « Electronic Units 


Solenoid Coil 


Layer Wound Coil 


% Send your 6 “p specifications for 
@ prompt quotation based on pro- 
ductive quantities. Delivery of uni- 
form coils with identical electrical 
and physical cha-acteristics will 
follow fast. 


Motor and Generator Field 
Coils Wound, Connected, 
Taped, Impregnated and 
Shaped to Conform to Your 
Housings. M-icture-P-nafed. 


*‘One Good Turn—or a Million’’ D) 


ah 
in (SS YOUR 
WAR EQUIPMENT 


JAMES W. hae: ite 


2734 N. Pulaski Road, Chicago 
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Make Plans Now... 





Consult ROGAN 


Here at Rogan, seasoned engineers are ready and willing to 
assist you in determining your post-war Plastic requirements. 

Whether your peacetime products are to include electronic 
equipment, electrical appliances, stoves or what have you, 
the Rogan Organization will gladly provide cost-free advice 
on all phases of plastic production. 


Send us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 


2001 So. Michigan Avenue CHICAGO, ILLINOIS 








Do You Know ALL of the: Adéundages 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM rickmens LAMPS? 


Radiant Energy Drying, baking, heat- 

ing and dehydrating is the modern 

method—cuts drying cost, saves time 

S A ~Z SS oe . 

Aw Fy nw wane, selena space, produces uniform 
results, 





Available in Inside-Silvered (self reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra-Red proc- 


ess—Write for your free copy of “Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. 
1082 Tyler Street St. Louis 6, Missouri 





Glass and 
unbreakable types 


for every application 


TRICO FUSE MFG. CO. Milwaukee, Wis. 
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— 
ELECTRICAL 
SHEETS 


This you can depend upon: Newport Electrical Sheets 
are true to gauge and size; easy to punch; unvarying in 
physical characteristics, and possess constant, known 

electrical properties. They add their own fine qualities 
to every product in which they are used, giving extra 
performance and extra value. Q For superior electrical 
sheets, you need look no further than Newport. Let us 
tell you more about Newport Electrical Sheets. 


















NEWPORT PRODUCTS: Hot Rolled 
Sheets — Newport Flectrical Sheets — 
. GOHI Pure Iron-Copper Alloy Sheets— 
) Globe Brand Galvanized Steel Sheets, 
Roofing and Siding—GOHI Enameling 
Iron Sheets—KCB Copper Steel Sheets— 





NEWPORT 





‘ KENTUCKY 

F Newport Long Terne Sheets—Newport 

eS Galvannealed and DeLuxe Metal Sheets. ANDREWS BASIC OPEN-HEARTH ALLOY STEEL BILLETS AND SLABS 
ges 


i Do You Require Power Transmission 


iodern 
time, 
1iform 


= | | ELECTRICALLY INSULATED ? 


L R Couplings are especially con- 
Roel 


structed for efficient insulation 
also protection from heat, moisture, 
corrosive fumes, oil, dirt and grit. Get 


the facts about L-R’s exclusive principle 


of resilient load cushions. Safeguard 

power stream from misalignment, whip, 

surges, and friction. L-R Type IA 

SEND FOR COMPLETE L-R “Safety” 
CATALOG AND FREE ; 
SELECTOR CHARTS 


Flexible Coupling is recom- 
mended for use on applications in certain 
industries where explosives and inflam- 


With these aids, you can quickly ; . ‘ s L-R 7 actin a n , 
pick the couplings for your ser- mable gases, vapors and liquids are SAFETY COUPLING 


vice, from the L-R line of coup- handled. No lubrication required. TOBIN BRONZE BODY 
lings ranging from 1/6 to 2500 h. p. 


duties. Put your problems up to : 
us, Wire or write spider. No spark hazard. 


LOVEJOY FLEXIBLE COUPLING CO. “Ciscose ic mines 
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Copper wire inserted asbestos 


































Oital 
Waz Wock... 


is keeping all HOFMANN plants occu- 


pied fulfilling Uncle Sam's requirements. 
Then, too, we are striving to fill the 





needs of our customers with all the speed 
and dispatch possible. We appreciate 
the fine spirit of co-operation that the 
trade has shown and look forward to the 





Official Photograph, U. S. ARMY AIR FORCES 
Note throat microphone which picks up voice from larnyx. 


days of peace and 100 per cent service! 


ALFRED HOFMANN & Co. 
West New York, N. J. 


Manufacturers of High-Speed Incandescent, Fluorescent Lamp 
and Radio Tube Machinery. 





SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P.) 






‘This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 









With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 













TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


6 FANS), Given the description, and the electrical results 
Go: desired, our organization should best be able to 
v) = 

+ 


=} solve your new and difficult transformer problems. 





irs Specialties 


Ve bgt? Me Meee 


: ee ee 
3 oka: ll 


ORS Gil ah Ole Sar St a © Ta 
350 om: A BOIS ON SIREET © CHICAGO 


Ph. HUM. 3482 | 














2650 W. MEDILL AVE. 
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Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah C0. IN WORLD WIDE 


TRADE MARK WAR USESeee 












A great deal of important engineer- 


ing information on developments and 
K E Ss T E R applications of Fansteel Selenium 


Rectifiers must remain secret until 


F L U x E s after the war. 


One important fact can be told, 
however: Fansteel Selenium Recti- 


fiers are proving completely depend- 

4 4 Years Old able under greatly varying conditions 

of usage, load, climate, temperature 

WRITE US YOUR PROBLEM and humidity. This is proof not only 


£ FE ST F R S 0 LD £ R C0 i PA q Y of the inherent merit of the Selenium 

Rectifier, but of the soundness of 

4209 Wrightwood Avenue, Chicago, Illinois Fansteel engineering and application. 
Eastern Plant: Newark, 

Canadian Plant: Brantford, Ont. If you have a difficult d-c problem, 

why not follow the example of dozens 

of manufacturers who simply put 






























THE ILSCO LINE HAS EVERYTHING such problems up to Fansteel? For 
Send for the ILSCO Catalog and see what a di- practically any application where 
versified line of practical products Ilsco makes. rectifiers can be used at all, Fansteel 

ILSCO FUSE CLIPS engineers, designs and build complete 
Stamped to accurate dimensions from a special phosphor bronze of long-lived rectifiers, sub-assemblies or com- 
spring temper that maintains constant pressure on fuses. This special bronze ponents. 
is of much higher conductivity than Grade A but with practically same spring 
temper ... as proved by many tests by leading users. 


fea Mapes Ape on ge. pnp Inquiries are handled promptly 


ete ee MAIL THIS and in confidence. 


COUPON 
Saat : and catelog. Terre 







Firm Name | P oe eS oahina Sam | 
Aen! a 
Ilsco Copper Tube & Products Co. | NORTH CHICAGO, ILLINOIS 
CINCINNATI 27, OHIO | WT ork te REF CTE Since 1924 
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"WE ARE CURIOUS” 


is a questionnaire placed in 





























YOU CAN DO REMARKABLE 
THINGS WITH ..... 


Roosevelt rooms. Responses en- 
able us to improve our service. 


is the answer we get most often 


ROOMS WITH BATH FROM $4.50 


25°/, Reduction on Room Rates to | 
| {il Members of the Armed Forces. | 


tl 
HOTEL ROOSEVELT 


| || MADISON AVE. AT 45th ST., NEW YORK 
| 





A HILTON HOTEL—Robert P. Williford, General Manager 


| Direct Entrance from Grand Central Terminal 


IN YOUR POST-WAR PRODUCT nr 
{ke versatility of cold rolled strip steel is broadened | A U T 

with Thomastrip. It offers a wider range of oppor- 0 Me A T : C S FP A C i & G 
tunities to designers and production men. Not only | 
is it accurate to gauge, uniform, and dependable, but pp 0D U C ES & E AT WoO e ¥ 
it may also be had with special characteristics and | 
special finishes to meet your post-war designs. _| 
Thomastrip is the solution to such problems as weight 
reduction, strength increase, and greater durability. 
It’s adaptable to many product designs which require 
special finishes, corrosion resistance, and complicated 
forming and drawing operations. It conserves non- 
ferrous metals. These Thomastrip benefits result 
from experience, specialized production with special 
equipment, and unfaltering inspection. Let Thomas 


engineers show you how Thomastrip may be JUST 
THE ANSWER for which you have been looking. | 














NAME PLATE 


DETAIL PRESS 
Model No. 40 









For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 4%”, 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


BRIGHT FINISH NOT COATED, SOLDER COATED, 


ELECTRO-COATED WITH NICKEL, ZINC, COPPER, BRASS 





We also furnish a similar Press—Model 240—with 
Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 
RUSS aS a Huguenot Park, Staten Island, New York 
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Tie TESTMASTER 


REG. U. S. PAT. 
UNIVERSAL 


DIAL INDICATOR 
with the New 
INDEX POINT 


that locks in place 
and sets positively 






You get more quality features 
in this new FEDERAL Universal 
Test Indicator. 














o Testmaster is chock full of features that 





you will appreciate more and more as you 
use it. 

It is accurate. Its point swivels positively, 
works in either direction and won't come out 


unless you want it to. The universal clamp 


and dovetail slides make it handy. Its 
quality is worth more than the price. Write a - - 
for circular N every company there Is an Im- 
FEDERAL PRODUCTS CORPORATION _ 
nes 1144 EDDY STREET PROVIDENCE, RL portant man—may be ts you—w ho 


is looking forward to the day of peace 







—planning a future that will enable 


a any a. VN) nn his company to provide employment 

























ee ea etn and better living for our soldiers 
g Chicago * Cle land + Detroit * Dallas « Hartford - Houston « Indianapolis hen Anges ~seengtte Seen ee } 

K Minneapolis « Montreal * New York + Philadelphia - Pittsburgh gr ester * Sen Francisco « St. Louis « Toronto Winder | when they return. 

Mager 


Perhaps that means a new product 
—certainly a better product—perhaps 
it’s never been made before. It in- 
volves consideration of new materials 
and a comparison with plastics. Such 
a man needs important guidance on 
new plastic developments—advice on 
y the new plastics—impartial facts on 
SQUARE OR ROUND production methods and costs. Then 


END... ALL TYPES there’s the subject of practical limits 
= _AND SIZES. and tolerances. 


WRITE DANTE aaa late ‘HI If you are that man we can help 


BANTAM, CONNECTICUT you. We’ve made a habit of solving 


tough problems for 67 years. We’re 
WV Form Wound 
Paper Section 
4 Bobbin Wound 
Cotton Interweave 


TRANSFORMERS 


To your specifications 















proud ofthat record and we are prouder 
still of the results we’ve obtained. 
Let’s study our problems together 
and help you build a better product 
for tomorrow’s competitive world. 





MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS, INC. 


Molders of All Types of Plastic Materials by Compression, 


TTR Ansa mn en a es 


ESTABLISHED 1876 AUBURN, N. Y. 
93 MAIN ST. WINSTED, CONN. 
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Official Photograph, U. S. ARMY AIR FORCES 
Note throat microphone which picks up voice from larnyx. 








SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P.) 


This range logically embraces the ° 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 


re Specialties 


N ei F A v2 4 
ea 2 oe oa 


2650 W. MEDILL AVE. Ph. HUM. 3482 
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Oital 
War Work... 


is keeping all HOFMANN plants occu- 
pied fulfilling Uncle Sam's requirements. 
Then, too, we are striving to fill the 
needs of our customers with all the speed 
and dispatch possible. We appreciate 
the fine spirit of co-operation that the 
trade has shown and look forward to the 
days of peace and 100 per cent service! 


ALFRED HoFMANN & Co. ts 


West New York, N. J. 


Manufacturers of High-Speed Incandescent, Fluorescent Lamp T 


and Radio Tube Machinery. 





TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. ' 


6 FAVS. Given the description, and the electrical results 
Qo: desired, our organization should best be able to / 
“ toy solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 


ia Se dah ae ig i i ee 


ADDISON STREET e CHICAGO 





THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32"’, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah C0. IN WORLD WIDE 


TRADE MARK WAR USESeee 


A great deal of important engineer- 


| ing information on developments and 
K E S T E rR applications of Fansteel Selenium 


Rectifiers must remain secret until 


F L U xX E © after the war. 


One important fact can be told, 
however: Fansteel Selenium Recti- 


fiers are proving completely depend- 

4 4 Years Old able under greatly varying conditions 

of usage, load, climate, temperature 

WRITE US YOUR PROBLEM and humidity. This is proof not only 


4 t ST & & S 0 LD = Q C0 M 2 A b Y ee merit of the Selenium 


, but of the soundness of 
4209 Wrightwood Avenue, Chicago, Illinois Fansteel engineering and application. 
Eastern Plant: Newark, 5 


Canadian Plant: Brantford, Ont. If you have a difficult d-c problem, 


why not follow the example of dozens 

of manufacturers who simply put 

THE ILSCO LINE HAS EVERYTHING such problems up to Fansteel? For 
Send for the ILSCO Catalog and see what a di- practically any application where 

versified line of practical products !Isco makes. rectifiers can be used at all, Fansteel 


ILSCO FUSE CLIPS engineers, designs and build complete 


Stamped to accurate dimensions from a special phosphor bronze of long-lived rectifiers, sub-assemblies or aaa 
spring temper that maintains constant pressure on fuses. This special bronze ponents. 

is of much higher conductivity than Grade A but with practically same spring 

temper ... as proved by many tests by leading users. 


Inquiries are handled promptly 


Please send us sample of............ MAIL THIS and in confidence. 


COUPON 


and catelog. TODAY 


\ | Name... 
Firm Name 
Address 


FANSTEEL METALLURGICAL CORPORATION 
lisco Copper Tube & Products Co. | NORTH CHICAGO, ILLINOIS 


CINCINNATI 27, OHIO WaT ork RTE Since 1924 
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“WE ARE CURIOUS” 


is a questionnaire placed in 





YOU CAN DO REMARKABLE 
THINGS WITH ..... 


Roosevelt rooms. Responses en- 






able us to improve our service. 


9 Wik Re 
Reset for idly 
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a ; is the answer we get most often 


ROOMS WITH BATH FROM $4.50 


25°/, Reduction on Room Rates to 
Members of the Armed Forces. 


HOTEL ROOSEVELT 


MADISON AVE. AT 45th ST., NEW YORK 
A HILTON HOTEL—Robert P. Williford, General Manager 


| Direct Entrance from Grand Central Terminal 


IN YOUR POST-WAR PRODUCT , nt <a 


jee versatility of cold rolled strip steel is broadened 
with Thomastrip. It offers a wider range of oppor- | A U T 0 a A T | C S ¥ A C | # G 
tunities to designers and production men. Not only 


is it accurate to gauge, uniform, and dependable, but | PRODUCES & FAT WOR e 





it may also be had with special characteristics and 
special finishes to meet your post-war designs. 
Thomastrip is the solution to such problems as weight 
reduction, strength increase, and greater durability. 
It’s adaptable to many product designs which require 
special finishes, corrosion resistance, and complicated 
forming and drawing operations. It conserves non- 
ferrous metals. These Thomastrip benefits result 
from experience, specialized production with special 
equipment, and unfaltering inspection. Let Thomas 
engineers show you how Thomastrip may be JUST 
THE ANSWER for which you have been looking. 





NAME PLATE 


DETAIL PRESS 
Model No. 40 












For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 144”, 5/32” size characters. 


BRIGHT FINISH NOT COATED, SOLDER COATED, 


Dials contain all the letters and figures, diagonal line, 


ELECTRO-COATED WITH NICKEL, ZINC, COPPER, BRASS and sign, dash, period. No experienced operator required. 





We also furnish a similar Press—Model 240—with 
Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


| NUMBERALL STAMP & TOOL CO., inc. 
THE THOMAS STEEL CO. - WARREN, OHIO || Huguenot Park, Staten Island, New York 
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p She TESTMASTER 


“\, DIAL INDICATOR 
with the New 
INDEX PoINT 


that locks in place 
and sets positively 


You get more quality features 
in this new FEDERAL Universal 
Test Indicator. 


The Testmaster is chock full of features that 


ou will appreciate more and more as you 
t 


urate. Its point swivels positively, 
works in either direction and won't come out 
unless you wont it t The universal clamp 
and dovetail slides make it handy. Its 


quolity is worth more than the price. Write 


for cnet Is every company there is an im- 
~ FEDERAL PRODUCTS CORPORATION °.9 

1144 EDDY STREET PROVIDENCE, R. L portant man—maybe it’s you—who 

is looking forward to the day of peace 

—planning a future that will enable 


* FEDERAL ae ae ee his company to provide employment 


eee ee ee and better living for our soldiers 


s + Los Angeles - Memphis - Milwaukee 
‘ St. Louis « Toronto - Windsor 


i when they return. 
Perhaps that means a new product 
—certainly a better product—perhaps 
it’s never been made before. It in- 
volves consideration of new materials 
& SOLDERING A | and a comparison with plastics. Such 
a man needs important guidance on 
new plastic developments—advice on 


the new plastics—impartial facts on 


SQUARE OR ROUND production methods and costs. Then 


_ END... ALL TYPES there’s the subject of practical limits 
~ AND SIZES. 


and tolerances. 


WRITE DANTE IaiH late HO If you are that man we can help 


BANTAM, CONNECTICUT you. We’ve made a habit of solving 
tough problems for 67 years. We’re 
proud of that record and we are prouder 


WV Form Wound still of the results we’ve obtained. 

Paper Section Let’s study our problems together 

NM Bobbin Wound and help you build a better product 
Cotton Interweave for tomorrow’s competitive world. 


TRANSFORMERS MOLDED PLASTICS DIVISION 
To your specifications AUBURN BUTTON WORKS, INC. 


Molders of All Types of Plastic Materials by Compression, 


THE DANO ELECTRIC CO. sushanteenesbameniaenes 


ESTABLISHED 1876 AUBURN, N. Y. 
93 MAIN ST. WINSTED, CONN. 
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Removing Scale from Metals — 


| Vi Army — 
Our ictory i y ; Frosting, Matting, Coloring — 
Cleaning before Painting, Plati 
Needs Tools ste — ainting, Plating or 


/ All this 1s done... 


WITH LEIMAN BROS. PATENTED 


SANDBLAST 












On all materials, Metals, Plastics, Bakelite, 


























Compositions, Glass — 


Also stencilling, lettering and 
decorating — 


Quicker, Firmer Soldering — 
Clean up Welds — 





ANUFACTURERS who are 
fortunate in having Klein 
pliers to aid their production also 
have a responsibility—to assure 
the maximum service from those 
high grade tools. For today 
Klein’s are needed by our Army 
and Navy in such tremendous 
quantities that only a limited num- 
ber can be produced for industry. 

lo aid users of Klein’s as well : 
as the users of other tools and Complete motor-driven outfits — for small 
equipment, we have prepared an lots or mass production — 


illustrated pocket manual offer- Special machines for all purpose, includ- 


care and use of many hand tools. ing Shot and Shells — 


If you are using such tools and Aircraft Parts — 
equipment in your plant, your 


ing suggestions on the proper 


workers should have a copy of from 





this valuable manual. It will be 









Castings to Screws — 






sent without charge to 






anyone requesting it. 


a Stampings and Entire Articles — 








This il “SIV 4 é ‘ lon j 7 2 
Npdlespuecie yaanther vk sete j Tell us your problem. The answer is here 
the care and use of tools will 7 

be sent without charge to : 
anyone using hand tools. 


Write for a copy. 









LEIMAN BROS. INC. 


109-2 CHRISTIE ST. NEWARK, N. J. 


J 
Mathias Also Dust Collectors, Vacuum Pumps 
Air Motors — Grinding Machines 


3200 BELMONT we ee ae CHICAGO 










ASK YOUR SUPPLIER! 








. ELECTRICAL 
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We can supply you with what- 
ever you need in contacts, 
whether for light or heavy duty 
in any shape or size you may 
specify in platinum, palladium 
or their alloys, silver or gold. 
We make contact screws, studs, 
bars, plates, washers, lami- 
nated and inlay contact strips 
in any width and _ thickness. 
We are the largest refiners and 
workers of the precious metals 
in the world and our engineer- 
ing staff is always ready to 
consult with you. 


AND 
WARM WORKERS 


For many years, Thermador 
Fan Type Portable Electrical 
Heaters have been providing 
comfort, convenience, and 
economy for American homes 
and plants. 

Now they are essential in 
speeding war production by 
improving working condi- 
tions. Clean, compact, and 
safe, Thermador double- 
purpose units furnish warm 
air in winter—circulate cool 
air in summer. Flameless, 
fumeless Thermador Heaters 
are available on priority orders 
in portable or built-in types 
for use on 115-volt A. C. 
service, 1650 watts capacity, 


; 7 or 230-volt A. C. in capacities 
fetida we Usilee up to 5000 watts. 

¢ 
Loot) un Summer Write today for Catalog FM-10 


« 





Thermador also manufactures built-in Electric 
Heaters, Electric Ranges, Electric Water Heaters, 


Pulp Products Department and Small Transformers. 


THERMADOR ELECTRICAL MFG. CO. 
WEST il R G N iH PU LP & lad, COM ae 5119 South Riverside Drive, Los Angeles, Calif. 
230 Park Avenue. New York.N.Y. 356. Wacker Drive. Chicaqo. Il. yy Oy Ahead 
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TO SPEED and SIMPLIFY 
MANUFACTURING METHODS 


€ Knurled ‘'Unbrako"’ Socket Jrampoed 
Screws speed production by eliminating t 
i f. 

wasting finger slip on oily heads hard to get hold = a ecaiiaaiash 
Self-Locking ‘‘Unbrako””’ Hollow Set Screws - ee cad 
down maintenance costs and worries because they lock au eee 

will not work loose under vibration, although they can be 
moved if desired and used many times gr 
Sizes: No. 4 to 133° diameter. Get the 

further details. 

Knurling of Socket Screws originated with 


a; TEEL CO. 
SOL Rats ' 


— BRANCHES — wit 
PTC) CM CULM LULU oS i ALL 


“Unbrako" Catalog for 


“UNBRAKO” years ago. 


YOU MEAN THAT | COULD DO MORE? LOUTHAN SX-1 STEATITE 
Yes, Uncle Sam, | guess you're right. Those of us LOW LOSS INSULATION 


who can stay at home far from the battle zone; For RADIO HIGH 


Communication DIELECTRIC 
who are spared the fate of a Colin Kelly, the Equipment Use ~ Dense 


F ; a, mpervious 
anguish of a wounded soldier alone in a foxhole * le Meliere 
or the ordeal of a sailor adrift in mid-ocean— Any Size... . * 


- Seater Sh Precisi Mad 
the least we can do for our part is to buy more ae en ee 


and MORE War Bonds—not one or two to salve The LOUTHAN MANUFACTURING CO. 


our conscience, but BOND after BOND. *Cerarnio Specialists Since 2008” 


Thousands are paying for this war with their EAST LIVERPOOL, OHIO, U. S. A. 


blood. It is easy for me to lend money. 





No. 41-B : 
with plastic = Available for fluores- 
shell ° 
: cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 


Electrical Division 10 Amp. with 
T-Rating 


NATION-WIDE RAIL-AIR SERVICE : Th @ Monae 
3 VALPARAISO, INDIANA 
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“We'll take the RISKS”’ 


Specification 
B. of S. 42 B 9 (INT) 


SPARE PARTS BOXES 


24 stock sizes. For shipboard use, Electrical and 
Mechanical. Navy grey finish. Immediate Delivery. 
— Send for Price List — 


COLE STEEL EQUIPMENT CO. 


349 BROADWAY NEW YORK 


"self you'll send us the guns!” 


Our boys will gladly risk their lives for Freedom. All 


they ask of us back home is that we send them 


the guns, shells and equipment—and send it fast. 





They'll do the rest. So let’s keep production zoom- 
ing along at top-speed. One way to help speed 


production is to use Garlock Pack- aS 
Prevent serious damage to electrical equipment. . . ; : fa ‘ 
test for insulation breakdown with the HYPOTI! In ings, Gaskets and Oil Seals—they 
quick time you can locate and repair insulation faults give long, dependable service and > 
that would burn out in operation. The HYPOT has ne mae ee oP 
ample capacity for all testing . . . quick easy control 1elp you avoid frequent shut-downs. 
from zero to maximum voltage . . . pilot lights indi- 


cate operation . . . exclusive Burn and Test" feature Tue GarRLockK Pack1nc ComPANY, PALMYRA, NEW YORK 
. » « meets all A.I.E.E. specfications . . . self-con- 


telned sturdy compact portable complete Manufacturers of GARLOCK Packings, 
E : at at on. Gaskets and KLOZURE Oil Seals 
safety to operator and equipment. Write today for ; Resa ey wanes he 
full information In Canada: The Garlock Packing Company of Canada Limited, 
. Montreal, Que. 


ASSOCIATED RESEARCH | G 7% a i '@) a 4 
a any , OZ at eee eA 


S$ $0. GREEN ST. CHICAGO. ILL U.S.A 
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NOW’S THE TIME TO DRIVE FOR WAR BOND SALES 


AS YOU NEVER DROVE BEFORE! 


Ssolaier owes nN 


' 
who drove him t 


And after 
- will owe his « nic 


a 1 } } 
aer who arove him 


for highe r Pay-Roll 


purchase of War- 


yrices, tne 
average worker still has more money 


< 


than ever before—particularly on the 


basis of the family income. With others 
in the family earning, too, just let the 
worker ‘figure it out for himself’, and 


- usually will realize that now he can 


more into War Bonds than he has 


n doing 


That's why the Treasury Department 
w quotas for the current Pay- 
tment Drive—quotas running 


above former figures. These 


1 to reach the new 


money that’s coming into the family 
income. Coming from millions of new 
from women who never 


erore 


. from millions who 
> earned anything like what 
' 


ryetting today 


The current War Bond effort is built 


around the family unit, and the Treas- 


nent now urges you to Or- 


Me, MM Oe 


Hi ONT RU A een mR a 


ee ee ee I I a SS 
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ganize your War Bond thinking —and 
your War Bond se/ling—on the basis of 
your employees’ family incomes. For 
details, get in touch with your local 
War Finance Committee which will sup- 
ply you with all necessary material for 
the proper presentation of the new plan 
to your workers through your labor- 


management committees. 


Today about 30,000,000 wage earn- 
ers, in 175,000 plants, are buying War 
Bonds at the rate of nearly half a bil- 
lion dollars a month. Great as this 
sum is, /t is not enough! So turn-to to- 
day! Get this new family income plan 


work ing! 


This Space Is a Contribution to America’s 
All-Out War Effort By 


ELECTRICAL MANUFACTURING 





foi 
PERMANENT i’ 
Nt] 
, , 
MAGNETS 
i Arnold Engineering Company 1s thor 
oughly experienced in the production of all ALNICO 
Oye ORUFUG Cua C tie tere tireaee vette 
NIM E To ane romeo ata RMI ect ce me LLmOleD 
own plant under close metallurgical mechanical 
and magnetic control 


aaa eT ae SOLE TG ome Oh OLILIO LED eel mmo) 


correspondence is treely offered 


THE ARNOLD ENGINEERING (COMPANY 


CURIA SE a ee eee 


2 To all engineers 
working in theair- 
craft industry, we have 
to offer a complete se- 
lection of electric wires 
and cables made to the 
latest specification. 


AIRCRAFT 
B-I- * GABLES... 


LIGHTING AND POWER CABLE 
HIGH TENSION IGNITION caBLE  !" any cases our prod- 


ucts are designed to 


UNIVERSAL C-0? 


RADIO POWER AND CIRCUIT CABLE 
MULTI-CONDUCTOR INSTRUMENT CABLE 
SHIELDING BRAID AND BONDING CABLE 


iM 


BOSTON INSULATED WIRE 


ROUND - SQUARE - 


meet the requirements 
of new instruments, de- 
vices or controls, using 
construction most suit- 
able for lightness end 
serviceability. 


AND CABLE CO. 


MASSACHUSETTS 


SPIRAL 
WRAPPED 


RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 


801 GLASGOW AVE., 


FORT WAYNE, IND, 


IT’S A METHOD 
AND MATERIAL 
OF MANY USES 


3 

Universal C. Q. isa quick 

way of saying “Porce- 

lain of high dielectric 

strength,acid,corrosion 

and thermal shock re- 
sistance; dry process molded to proper design.” There’s 
an infinite variety of uses for this material to replace — 
now and for years to come — the metal that can better 
be used in other war production efforts. Now is the 
time to investigate the possibilities of conversion to 
Universal C. Q. parts. Better get in touch with a Universal 
porcelain engineer today. 


THE UNIVERSAL ctay propucts co. 


1540 EAST FIRST STREET * + * SANDUSKY, OHIO 
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ARE YOUR MEN WORKING 
FOR AN ARMY-NAVY “E”? 


Is your production up where you want it? 

How will your Army-Navy inspector answer 
the “E” Nominating Questionnaire regarding 
“production vs. capacity” and “production 
vs. schedules’’? 

Have you a bottleneck in the department 
where you dip or spray heated compounds? 
To maintain the ideal working temperature 
for compounds, waxes, glue, asphalt, solder, 
resins or 
paint, hold, 
heat and con- 
vey them in 
Sta-Warm 
electrically 
heated tanks 
and hose 
engineered to 
your require- 
ments. Accu- 
rate controls 
assure proper 
temperature mainte- 

anance at all times. 

You will find Sta- 
Warm tanks, kettles and 
compound heating 
equipment are depend- 
able, trouble-free . 
they permit you to forget 
heating problems and 
reserve your best worry- 
ing technique for other 
parts of your plant 












































Compound Heating Tank 























































































































operations. No. 
Inquire today, out- — 
lining your require- Dispenser 
ments. 














STA-WARM 
ELECTRIC CO. 


565 N. CHESTNUT ST. 
RAVENNA, OHIO 













































Complete Equipment for 
Heating, Pouring, Conveying Compounds 
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MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 


MECHANICAL AND ELECTRICAL 
MOTOR DESIGN ENGINEERS 


We require several practical engineers with ten years or mor: 
experience in the mechanical and electrical design of fractional and 
integral sizes of motors. These positions offer good Post-War oppor 
tunities to qualified men. Apply by letter only, giving outline of 
experience and qualifications. Applications will be kept strictly 
confidential. Interviews will be arranged with those whose applica 
tions indicate the required experience. E. A. Currier, Jr., Industria] 
Relations Manager, The Hboltzer-Cabot Electric Company, 
125 Amory Street, Jamaica Plain, Massachusetts. 


WANTED 


1. MECHANICAL ENGINEERS—experienced in design and 
development of products for quantity production. Must hav: 
knowledge of manufacturing practices. 

TOOL & DIE DESIGNERS—small and medium size work 
DRAFTSMEN—experienced in product layout and or detail 
ing, also those inexperienced but trained. 

This increase in staff is required to take care of war work of high 
military urgency and for post-war requirements. If you are em 
ployed in essential war work to the full extent of your skill, do not 
apply. Write to: Personnel Office, Delco Radio Division, General 
Motors Corporation, Kokomo, Indiana. 


WwW nN 


ELECTRICAL ENGINEER 


Industrial furnace experience desirable. An industrial furnaces 
organization of wide national reputation is anxious to add to its 
staff an electrical engineer who preferably has had experience in 
the design of electric furnaces, may have worked with induction 
heating, is familiar with the design of motion control circuits, etc. 
Such a man would have with us a wide field for his creative talent 
Give us an outline of your technical background and previous 
experience. Those now engaged in active war work to their fullest 
ability should not apply. Box A-57. 


TOP NOTCH SALES REPRESENTATIVE AVAILABLE 
NEW YORK — NEW JERSEY — CONNECTICUT AREA 


Successful sales representative contacting machinery and equip- 
ment manufacturers now available to handle several non-competing 
lines, preferably electrical instruments, switches, controls, motors, 
plastics or allied products. More than twenty years experience 
with well established contacts among engineers, designers and 
purchasing agents. References exchanged. Box A-58. 


SALES MANAGER 


Experienced in radio, electrical and aircraft industries wanted by 
large and financially sound manufacturer located in Chicago. In 
your first letter describe fully your experience, name your past 
connections, and the salary expected. Your reply will be kept con- 
fidential and will be returned to you upon request. Our organiza- 
tion knows about this situation. Box A-61. 


SALES EXECUTIVE 


A prominent Eastern manufacturer in the electrical industry is 
looking for a Sales Executive to plan its postwar expansion program 
and to lay out an aggressive sales campaign for an old, established, 
well-accepted line of fractional horsepower motors and other 
industrial electrical equipment. 


The applicant must have broad sales experience and have directed 
salesmen, advertising, and promotion. He must know the electrical 
industry, the avenues of marketing to manufacturers of equipment 
requiring electrical devices, be capable of planning an aggressive 
sales promotion and supervising its execution. In reply, give full 
particulars of education, past experience, salaries earned, and 
when available for employment. 


This is a big job for a big man. Box Number 24M, 
Doremus & Company, 120 Broadway, New York 5, N. Y. 
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Electrical Insulating 
VARNISHES 


PRECISION C ONTROL |. | 
Speeds Production | f 


guard quality an ( I 
e work to AN specifications. Let us | 
help you solve your problems of tempera- 
ture and humidity control. Any size cabinet | 
or complete room conditioned to your speci- 
cations. Write for bulletin No. 170 today 
Check a few of the many uses listed below: § 















Means 
MAXIMUM LIFE 
At MINIMUM COST 
for Your 
ELECTRICAL EQUIPMENT 














*% Testing electrical equipment. 

* Processing wood, fabric, plastics. , 
* Varied radio and instrument testing. |* * 
*% Moisture absorption control. Curing. 


ANETSBERGER BROS. io ek 























‘“ESCO’’ AT WAR! 


All of our motors, generators, motor-genera- 
tors, converters and generating plants now go to 
war. 
































Our greatly increased production has enabled Write for this catalog of varnish facts today 


us to enlarge our facilities and improve our products. 


We will be in a better position than ever to 
serve you after the war. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 












IF aR 
( ( PRODUCT ) 





with 
a ye) 


BETTER INSULATION— 
MORE WINDING AREA, IN 


SES 
BOBBINS 


Can toke larger gauge, or more wire same gauge. : 
Space saving. Lightest bobbin type made. Round, x. a = ae > C4 3 9 R c 3 \ (°F 
Square, Rectangular. ANY QUANTITY—PROMPT er 5200 N. Second St. - St. Louis 15, Missouri 
DELIVERY to your specifications. Let us make 
up somple. Write ae 

i CALL IN THE PEDIGREE VARNISH 
PRECISION PAPER TUBE CO. MAN NEAREST YOU 
Also Dielectric Paper Tubes... spirally wound 
2035 W. CHARLESTON ST. CHICAGO, ILL. 
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WARD LEONARD ELECTRIC COMPANY, 


ITS SUBSTANTIAL 


A Rheostat is a piece of equipment where sub- 


stance and quality spell real economy. A good 
Rheostat properly installed and used will out- 
last the machine it controls. It is wise therefore 


to use the best Rheostat obtainable. 


Ward Leonard Pressed Steel Rheostats are built 
on that premise. They are absolutely smooth in 
operation due to proper design and fine machin- 
ing. They dissipate heat from both sides keep- 
ing temperatures low. Contacts are round or 
rectangular solid metal ground for perfect fit. 
These are but a few of their many advantages. 
Ward Leonard Rheostats are made in a wide 
range of sizes in single and multiple mounting 
for manual or motor drive. Bulletin 60 gives 
full particulars. Send for a copy. 


WARD LEONARD 


Pressed Steel Rheostats are made 
in 4" to 18", Ring types from 
11%” to 4”, inc l. 
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RELAYS + RESISTORS * RHEOSTATS 


Electric control (WL) devices since 1892. 


34 SOUTH STREET, MOUNT VERNON, NEW 


Accul 
Ac e I 
Acme 
Acme 
Adva 
Aero’ 
Aircr 
Akro 
Allen 
Allias 
A lliec 
Alter 
Alum 
Amer 
Ame! 
Ame! 
Ame! 
Ame! 
Ame! 
Ame! 
Ame! 
Amp 
Anac 
Andr 
Anet 
Arkv 
Arno 
Arro 
Asso 
Aubi 
Auto 


Baer 

Sake 
Bald 

3art 
Bear 
Beld 
Bent 
Benvy 
Bern 
Bidd 
Blac 
Boot 
Bost 
Bou 
Brar 
Brist 
Brist 
Bun 
Burr 
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Accurate Spring Mfg. Co 60 
Ace Manufacturing Corp 253 
Acme Electric & Mfg. Co., The 182 
Acme Wire Co., The 254 
Advance Electric Company 206 
\erovox Corporation 12 
Aircraft-Marine Products, Inc 249 
Akron Porcelain Co., 88, 264 
Allen-Bradley Co 19, 20 
Alliance Manufacturing Co 186 
Allied Control Company, Inc 25 
Alter Co., The Harry 255 
Aluminum Company of America il 
American Brass Company 37, 38 
American Cyanamid Company 209 
American Felt Company 257 
American Gas Accumulator Company 272 
American Insulator Corp 196 
American Lava Corporation 40, 41 
American Screw Company 14, 137 
American Spring of Holly, Inc 263 
Amperite Co 224 
Anaconda Wire & Cable Company 77 
Andrews Steel Co., The 2/5 
Anetsberger Brothers 287 
Arkwright Finishing Co 176 
Arnold Engineering Company, The 285 
Arrow-Hart & Hegeman Electric Company, The 7 
Associated Research, Inc 283 
Auburn Button Works, Inc 279 
Automatic Electric Sales Corporation 39 
Baer Company, N.S 226 
3aker & Company, Inc 281 
Baldor Electric Company, Inc 218 
3arber-Colman Company 180 
Bearings Company ot America 261 
Belden Manutacturing Co Inside Front Cover 
Bentley-Harris Manufacturing Co 28 
Benwood Linze Company, ‘|| he 84 
Bernston Company, J. W 271 
Biddle Company, James G 259 
Black & Decker Electric Company, | he 29 
Boots Aircraft Nut Corporation 240 
Boston Insulated Wire & Cable Co 285 
Bound Brook Ojil-Less Bearing Co 154 
Brand & Company, William 205 
Bristol Brass Corporation, | he at 
Bristol Co., The 137 
Bunting Brass & Bronze Company, The 43 
Burndy Engineering Co., Inc 219 
Callite Tungsten Corporation 69 
Cannon Electric Development Company 257 
Carnegie-Illinois Stee! Corporation 31 
Catalin Corporation 19] 
Celanese Celluloid Corporation 229 
Central Screw Co 137, 248 
Ceramic Specialties Co., The 8&8 
Chand!er Products Corp 137 
Chace Co., W.M 269 

herry Rivet Company 27 

hicago Molded Products Corporation 143 
Chicago Rivet & Machine Co 266 
Chicago Transformer Corporation 276 
Cinaudagraph Corporation 166 
Clarostat Mfg Co., Inc 250 
Cleveland Tungsten, Inc 236 
Cold Metal Products Co., The 253 
Cole Steel Equipment Co 283 
Colonial Insulator Company, The 88, 226 
Colt's Patent Firearms Mfg. Co 74 
Connecticut Telephone & Elec. Division 

Great American Industries, | nx 156 
Continental Screw Co 137 
Cook Electric Co 235 
Corbin Screw Corp., The 137 
Corning Glass Works, Insulation Division 82, 83 
Crowe Name Plate & Mfg. Co 15 
Cullman Wheel Co 178 
Dano Electric Co., The 79 
Dante Electric Mfg. Co 27° 
Davis & Co., Inc., Dean W 230 
DeJur-Amsco Corporation 227 
Deutschmann Corp., Tobe 5 
Dial Light Co. of America, Inc. 160 
Dobeckmun Company, The 217 
Dolph Company, John ¢ 220 


Dongan Electric Manufacturing Co 212 
Dow Chemical Company, The 135 
Doyle, Inc., James W 274 
Drake Electric Works, Inc 267 
Drake Manufacturing Co 262 
Driver Co., Wilbur B 139 
Dumore Company, The 263 
Dunn, Inc., Struthers 153 
Durez Plastics & Chemicals, Inc 243 
Egyptian Lacquer Mfg. Co., The 56 
Eicor Inc 228 
Electric Auto-Lite Company, Wire Division 241 
Electric Motor Corporation 214 
Electric Specialty Co 287 
Electrix Corporation 158 
Electronic Laboratories, Inc 58 
Emerson Electric Mfg. Co., The 149 
Faber, Inc., A. W 96 
Fafnir Bearing Company, The 35 
Fairbanks-Morse & Co 22, 23 
Fansteel Metallurgical Corporation 258, 277 
Federal Products Corp 279 
Federal Telephone and Radio Corporation 68 
Fenwal Incorporated 158 
Formica Insulation Company, The 157 
Garlock Packing Company, The 283 
Garrett Co., George 18 
Gear Specialties, Inc 276 
General Electric Company 

8, 9, 36, 53, 71, 173, 183, 197, 213, 222, 239 
General Industries Company, The 6, 33 
General Plate Division of 

Metals & Controls Corporation 231 
George Co., The P. D 287 
Gibson Electric Company 255 
Gibson Co., William D., 

Div. of Associated Spring Corp 162 
Gisholt Machine Company 203 
Globe Iron Roofing & Corrugating Co The 2.5 
Granite City Stee! Company 94 
Guardian Electric Mfg. Co 16, 17 
Guthman & Co., Inc., Edwin I 163 
Handy & Harman 207 
Hansen Manufacturing Co., Inc 232 
Harper Company, The H. M 137, 170 
Haydon Manufacturing Co., Inc 152 
Herzog Miniature Lamp Works 257 
Hilliard Corporation, T he 182 
Hillsdale Commutator Company 268 
Hofmann & Company, Alfred 276 
Homer Commutator Corp.. 268 
Hoover Ball and Bearing Co 21 
Hoskins Manufacturing ¢ ompany 211 
Hotel Roosevelt 278 
Howard Foundry Company 97 
Hubbard Spring Co., M. D 4 


Hunter Electro-Copyist, Inc 
Hunter Pressed Stee! Company 


Ideal Commutator Dresser Co 

Illinois Electric Porcelain Co 

Ilsco Copper Tube and Products Co 
Industrial Condenser Corporation 
Industrial Molded Products Co 
Instrument Resistors Ce 

Instrument Specialties Co., Inc 
Insulation Manufacturers Corporation 
International Nickel Co., Inc., The 
International Resistance Company 
Internationa! Screw Co 

International Telephone and Telegraph Corp 
Irvington Varnish & Insulator Co 


]-B-T Instruments, Inc 
James Manufacturing Co 
Janette Manufacturing Co 
Johnson Bronze Company 
Jones, Howard B 
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Katolight Company 

Kester Solder Company 

Keuffel & Esser Co 

Keystone Carbon Co., In« 
Kingston-( oaley Eiectric ( ompany 
Kirkland Co., The H. R 

Klein & Sons, Mathias 

Knox Porcelain Corp 

Krueger & Hudepoh! 

Kurman Electric Co 


Lafayette Radio Corp 


Lamson & Sessions Company, The 81 
Lectrohm Incorporated 

Leiman Brothers, Inc 

Leland Electric Company, The 

Linden & Co., In 

Littelfuse, Inc 

Long Co., W.H 

Lord Manufacturing Company 

Louthan Manufacturing Co., The 88 
Lovejoy Flexible Coupling Co 

Maas & Waldstein Company 

Makepeace Company, D. E 

Mallory & Co., Inc., P_R 54 


Manufacturers Screw Products 
Master Electric Co., The 
McGill Manufacturing Co 
Mercoid Corporation, The 
Merit Coil & Transformer Corp 

Metroloy Company 

Meyercord Co., The 

Micamold Radio Corporation 

Millen Mfg. Co., Inc., James 

Miller Co., B. F 

Mitchell-Rand Insulation Company, Inc 
Monsanto Chemical Company, Plastics Div 
Morganite Brush Corp., Inc 

Mossman, Inc., Donald P 
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National Electrical Manufacturers Asso¢ 
Electrical Porcelain Section 
National Lock Washer Company 
National Screw & Mfg. Co., The 

National Vulcanized Fibre Co 
New Departure, Div. of Generai Motor 
New England Screw Co 
New Jersey Zinc Company 
New Wrinkle, Inc 
Newport Rolling Mill Company 
Norma-Hoffmann Bearings Corp 
North American Electric Lamp ( 
Northern Industrial Chemical C« 
Notheifer Winding Laboratorie 
Numberail Stamp & Tool Co., In 
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The 


The 


Oakite Products, Inc 
Ohio Electric Mfg. C« The 
Ohmite Manufacturing Company 
Oisen Testing Machine ‘ 
Onan & Sons, D. W 
O'Neil-Irwin Mfg. Co 
Oster Mfg. Co., John 
Owens-Corning Fiberglas Corporation 
Ozalid Products Division 

General Aniline and Film Corporat 
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Palnut Company, The 

Paragon Electric Company 

Paramount Paper Tube Co 

Parker Co., The Charies 

Parker-Kalon Corporation 32 

Patton-Macguyer Co 

Pawtucket Screw Co 

Pease Company, The C. I 

Peck Spring Company, The 

Permo Products Corporation 

Pheoll Manufacturing Co 

Phillips Screw Manutacturers 

Pioneer Gen-E-Motor 

Porcelain, Electrical Porcelain Section of The 
Nationa! Electrical Manufacturers Assox 

Porcelain Products, Inc 
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Post Co., The Frederick 
Potter & Brumfield 
Precision Fabricators, Inc 
Precision Paper Tube Co 
Progressive Mfg. Co., The 
Pure Carbon Company, Inc 
Pyramid Products Co 


Quick Charge, Inc 


RCA Victor Division of 

Radio Corp. of America 30 
Railway Express Agency 
Rajah Co he 
Raymond Manufacturing Co 

Div. of Associated Spring Corporation 
Reading Screw Co 
Redmond Co., A.G 
Reliance Electric & Engineering Co 
Rex Rheostat Co 
Richardson Company, The 
Riverside Metal Company, The 
Rockbestos Products Corporation 
Roebling’s Sons Company, — A 
Rogan Brothers... 
Rohm & Haas Company 
Russell, Burdsall & Ward Bolt & Nut Co 
Ryerson & Son, Inc., Joseph T 


SKF Industries, Inc 

Saginaw Malleable Iron Division of 
Ciena Motors 

St. Regis Paper Company, 
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WE SPECIALIZE IN 
LAMINATED METALS 


HE corrosion resisting — oxidation resisting 
properties and electrical characteristics of the 
precious metals have made them a 
many parts of the nation’s war machine. 
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Scovill Manufacturing Company 
Seymour Manufacturing Co., The 
Shakeproof, Inc 

Sherman Mfg. Company, H. B 

Signal Electric Mfg. Co 

Simpson Electric Co 

Smith Mfg. Co., Nathan R 

Southington Hardware Manufacturing Co 
Spencer Thermostat Co 
Sprague Specialties Company 
Square D Company 
Stackpole Carbon Company 
Standard Pressed Steel Co 
Standard Transformer Corp 
Stanley Chemical Company, 
Stanley Electric Tool 
Star Electric Motor Co 
Star Porcelain Company, 
Sta-Warm Electric Co 
Steward Manufacturing Co..D.M 
Stewart Stamping Co 

Sticht & Co., Inc., Herman H 
Stokes Machine Company, F. J 
Stokes Rubber Company, Joseph 
Strom Steel Ball Company 
Struthers-Dunn, Inc.. 
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Stupakoff Ceramic and Manufacturing Co 


Superior Electric Co 
Surprenant Electrical Insulation Co 


Taylor Fibre Company 
Thermador Electrical Mfg ‘Co 
Thomas & Sons Co., The R 
Thomas Steel Co., The 
Thompson-Bremer & Co. 

Toledo Standard Commutator Co 
Torrington Company, The 
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Trico Fuse Mfg. Co 
Triplett Electrical Instrument Co 


The 


Udylite Corporation, The 

United Screw and Bolt ¢ orporation 
U.S. Electrical Motors, Inc 

United States Rubber Company 
United States Steel Corp 
United Transformer Co 
Universal Clay Products Co., 
Universal Winding Company 


The 


Valley Electric Corp....... 
Veeder-Root, Inc 
Victor Manufacturing and Gasket Co.. 


Waldes Koh-I-Noor, Inc , 

Ward Leonard Electric C ompany. 
West Virginia Pulp & Paper Company 
Western Lithograph Co 


Westinghouse Flectric & Manufacturing 
Back Cover, 50, 


Company , 
Weston Electrical Instrument C orporation 
Whitney Screw Corp. ; 
Wiegand Company, Edwin ae 
Willor Manufacturing Corp 
Wilmington Fibre Specialty Co 
Wilson Company, The H. A. 


Wind Power Manufacturing Co 
Winsted Division, — ire Co 
Wire Stripper Co., 

Wright & Sees Co. Thee Wm. E 


Wrought Washer Mfg Company 


“must” in 


Fortunately, strength, rigidity and other neces- 
sary qualities, which they lack, can be sup- 
plied by our perfected process of lamination 


with 


hase metals. 


This provides precious 


metal on the exposed surfaces, where it is 
needed, and a base metal alley hody to meet 


conditions of service. 


Laminated metals have been our specialt 
since our Company was founded, more thi 
half a century ago, and we naturally excel in 
We can supply you with laminated 
metals in sheet, wire, tubing or manufacture 
parts to your specifications and blueprir 


this field. 
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On many applications, variable speed operation offers tre- 
CU TTT eT ee 
eM Me Mri ean A Teed SMM ibd 
variable speed in a compact, all metal unit of proven reliability. 
eee CM eM el he 
Master Speedrangers which, in addition to providing the most 
advantageous speeds, have added greatly to the flexibility, 
compactness, economy and appearance of the machine. 
The Speedranger, on the drive unit on this application, incor- 
porates also a gear reduction unit and an electric brake . . . 
all designed and built by one manufacturer as an SLB rT 
pact power unit. Furthermore, the Speedranger can be supplied 
Mari Mlle Ml) eC Me ce 
struction, and for flange mounting, or with its construction modi- 
fied so that the mounting possibilities are practically unlimited. 
CM ume Me LM eM oh can Tha 
eT Meas ae Mul te 2 ge rd 
The next time you need a drive for material processing, hand- 
ling and conveying equipment; mixers and agitators; weet 


positioners; machine tool drives; testing and calibrating equip- 





ment... to name only a few . . . see what a really remarkable 


job Master Speedrangers can do for you. 


THE MASTER ELECTRIC COMPANY * DAYTON, OHIO 


PRINT IN BIND 


Design features like the Westinghouse “De-ion” 
principle of arc extinction are certainly a com- 
mon-sense “must”. And today’s production goals 
need the kind of protection that the Bi-metal 
overload relay can give. The Westinghouse line 
of a-c and d-c motor controls is complete for 
motor types that meet requirements of a wide 


variety of applications. 


So when you need motor controls — write 
“Westinghouse” in the specifications. Then get 
your Westinghouse representative on the phone. 
He'll help you all the way from application to 
installation. Westinghouse Electric & Manufac- 


turing Company, East Pittsburgh, Pa., Dept. 7-N. 
J-21270 


Westinghouse @® 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


MOTORS AND CONTROLS ' 





